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Benson & Hedges (Overseas) Ltd. report 
a very high demand, particularly from 
overseas, for this Christmas gift casket 
containing 100 of their Super Virginia 
cigarettes. The contrasted flat and 
rounded surfaces, the subtle tone of this 
casket, display to the full the beauty of 
Beetle when used as a_ packaging 
material. - 


“Only the best will do” is the slogan of Benson & Hedges Ltd. This means they chose Beetle moulding 


powder for their cigarette casket in order to ensure the highest standard. A container made from Beetle 
or Scarab moulding powder meets with immediate approval by virtue of its rigidity, and its sound work- 
manlike strength. You admire the smoothness of its contours and the pleasant texture of its surface. 
But above all you appreciate its colour. The colour possibilities of Beetle and Scarab are unlimited. Beetle 
offers a choice of translucent, semi-translucent and opaque colours — from pure primaries to the softest of 
pastel shades. Scarab, more economical, is also made nowadays in a range of attractive pastel shades. 


Write for our Technical Leaflets Nos. MP. 1-8 or call in the B.I.P. Technical Service to co-operate with your designer 
and help in choosing the right material to ensure the best results. 


Beetle and Scarab Standard Moulding Powders conform to B.S.1322. 


BEETLE ... SCARAB 


AMINOPLASTIC MOULDING roW Do ERS 


Distributed by THE BEETLE PRODUCTS CO. LTD. 1] Argyll Street, London, W.1 


BEETLE and SCARAB are trade marks registered in Great Britain and in most countries of the world. 
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“The ships are all double-planked; that is, they have a course of sheathing-boards laid 
over the planking in every part. These are caulked with oakum both inside and without, 
and are fastened with iron nails. They are not coated with pitch, as the country does 
not produce that substance, but the bottoms are smeared with the following preparation. 
The people take quick-lime and hemp, which latter they cut small, and with these, when 
pounded together, they mix oil procured from a certain tree making of the whole a kind of 
unguent, which retains its viscous properties more firmly and is a better material than pitch.” 


“The Travels of Marco Polo (representative of the Emperor Kublai Khan) and 
his visits to India and Zipangu (Japan) in 1285.’”-—Marsden’s Translation. 


EDITORIALS 





Polystyrene 


$ jeatng 25 years ago, on its “ home ground ” in America, we 
saw, and in a very small way took part in, the beginnings 
of the “ chemicals from petroleum” industry that is now so 
strong a pillar in the economic structure of the U.S.A. It 
was the day of the earliest cracking plants, when scientists 
knew they could split the molecule (if not the atom) to 
produce two smaller molecules, hoped practically to make 
two volumes from one volume, and succeeded in part albeit 
accompanied by a lot of useless carbon. Thenceforward we 
removed our body to the English scene and watched the 
growth of this phenomenon and its effect on the European 
scene which, as some British manufacturers might wryly 
relate, was pretty serious indeed. 

We wonder how many readers know of the rivers of 
research on petroleum cracking that have flowed since those 
days into the technological sea that has spewed up new 
products—products without which the whole of the technical 
industry of the U.S.A., and a goodly portion of the European, 
would not have reached their present form. Enormous bulks 
of solvents, alcohols, ketones, esters and acids became avail- 
able, some old, some new, all helping the growth of the 
plastics industry, the production of paints and lacquers, 
perfumes, metal cleaning, refrigeration, and so on. By 1935 
the “chemicals from petroleum” industry had done nearly 
as much for the world’s industry as coal distillation had done 
since the early days of the Industrial Revolution. Not that the 
U.S.A. had done all the pure research work, which had been 
known for 50 and more years in Europe, where most of it 
originated. But it was the vast applied technique that the 
U.S.A. brought to the problem, and succeeded beyond most 
men’s imaginings, that wrings praise from the world. 

The next stage burst upon the world at the outbreak of the 
past war, when the U.S.A. began producing synthetic-rubber 
polymer to forestall the cessation of supplies of natural 
rubber from British and other sources. Here, again, synthetic 
rubber had already been made for some years in Russia and 
in Germany, and the earliest experimental forms had been 
made in France by Bouchardet in 1879 and in England by 
William Tilden in 1891. Of what has happened in Russia 
we know little, but the U.S.A. began a vast polymer produc- 
tion from petroleum which, so far as rubber is concerned, 
included polystyrene and also many other thermoplastic 
compounds. 

How we envied this new giant for the new economic power 
it possessed, and stood impotent because of thé belief that we 


could not imitate it owing to our “lack of petroleum,” 
whereas, in fact, the trouble lay in the fixed delusion that 
indigenous material was necessary. 

To-day the scene is changed—the delusion no longer exists. 
We are still without indigenous petroleum, yet several 
factories are being rapidly mounted for chemical production 
and thence polymer production. 

The latest chapter in the story was told at a reception at 
the Rubens Hotel, in Buckingham Palace Road in July. Or 
perhaps we should say the first half of the next chapter. 
Monsanto Chemicals, Ltd. are now manufacturing poly- 
styrene at their Newport works. Home-produced styrene 
monomer will be made at Grangemouth in the works of Forth 
Chemicals, Ltd., in the erection of which Monsanto 
Chemicals, Ltd., and British Petroleum Chemicals, Ltd., are 
both associated. For the present, the raw-material styrene 
is being imported from the U.S.A., but when the Grangemouth 
plant is working there will be a large saving of valuable 
dollars and the plastics industry will be provided with a 
goodly proportion of a valuable moulding powder it has 
wanted for many years. 

Gilbert Dodd, sales manager of Monsanto’s Plastic Divi- 
sion, welcomed the visitors, told part of the story and then 
introduced Mr. J. R. Turnbull, of the Springfield plant in 
Massachusetts. Mr. Turnbull told us of the extent the U.S.A. 
was employing polystyrene, the type of products that were 
being made, the hope he had of its future in the U.S.A. and 
in this country—its advantages and its limitations. 

Some of the figures he gave will prove of interest to 
readers. Fifty per cent. of American toys are of plastics and 
a large proportion of these is of polystyrene. In 1950 the 
refrigerator, on an average, will contain in its construction 
20 Ib. of polystyrene, and there will be 5,000,000 refrigerators 
in use. It is hoped that the entire inner shell of refrigerators 
will soon be made of polystyrene. He also reminded us of 
certain. physico-economic facts that we have so often stressed 
in this journal to indicate the inevitability of still greater 
growth of the plastics industry. With polystyrene at 0.255 
dollars per Ib., cost per cubic inch of polystyrene is 0.96 cents; 
of zinc, 2.52 cents; aluminium, 1.49 cents; steel, 0.63 cents; 
lead, 5.88 cents. These figures will convey to many an 
engineer and industrialist, far more than any colourful words, 
the advantages of plastics. Coupled with the fact that all 
the materials mentioned, with the exception of polystyrene 
and, indeed, all other plastics, must be treated after they have 
been shaped by a variety of costly processes, the answer is 
there for all to see. 
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Larger—Ever Larger ! 


R. TURNBULL mentioned that the big inner shell of 

the future refrigerator will be injection moulded on big 
injection moulding machines now in construction and in use 
in the U.S.A. A few days prior to this talk we had received 
the news. 

It is only six months ago that we wrote an editorial note 
on the growth of the large injection machine, referred to the 
24-oz. and the 40-oz., and that there existed an 80-0z. machine 
in the Ford factory. Both 24-0z. machine and 40-o0z. machine 
were also installed in Great Britain. It is an extraordinary 
and unique situation to record to-day that capacity has 
suddenly jumped to 200 ounces. Here’s the story. 

The world’s largest injection moulding machine for making 
plastics products was unveiled by New Jersey’s Governor, 
Alfred E. Driscoll, at the A. L. Hyde plant in Grenloch, 
New Jersey, on June 15. 

Opening a new area in plastics moulding, this giant machine 
is capable of pressing out at one time thermoplastic products 
approximately 200 ounces in weight. It was designed, 
developed and manufactured by the Watson-Stillman 
Company, of Roselle, New Jersey. 

In 1932, when A. L. Hyde was founded to specialize in 
large plastics mouldings, the production of synthetic resins 
from which plastics products are made was 29,039,000 Ib. 
For 1949 this figure was approximately 1,500,000,000 Ib., and 
for 1950 the Society of The Plastics Industry, Inc., conserva- 
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tively estimates synthetic resin production to be 10 per cent. 
higher than last year. 

To cope with this tremendous growth in the plastics indus- 
try, injection moulders and machinery manufacturers have 
worked hand in hand to uphold their part of this expansion. 
The first injection moulding machine installed by A. L. 
Hyde was capable of making a plastic product weighing 
only one ounce. Since then press capacity has increased 
gradually to the point where, yesterday, a 60 ounce injection 
machine was considered large. 

But, to-day, this 200 ounce injection. machine dwarfs them 
all and once again opens up new horizons for this branch 
of the plastics industry. 

Television and radio cabinets, refrigerator door linings, 
kitchen cabinet doors, cabinets for room air-conditioning 
units, washing machine agitators and tubs, drawer sections 
for desks and furniture, outdoor signs for service stations, 
oil companies, etc., are all examples of the large-sized products 
that may be made now by this advanced piece of equipment. 

Weighing 115,000 lb., with a nozzle pressure of 21,000 p.s.i., 
it is operated by a 60 horse-power motor. It is 24 ft. 8 ins 
long, 5 ft. wide, and 12 ft. 11 ins. high. The size of the 
platen is 60 ins. by 40. ins. and there is a 54-in. daylight 
opening. The hopper holds 300 Ib. of plastic raw materials 
and the clamping capacity is 1,000 tons. 

May we remind our readers of the writing on the wall? 
Metal! Thou art weighed in the balances and art found 
wanting! 


MOULDING POWDER AND SHOT 


A recent advertisement in the daily papers by a very famous 
West End stores announces the sale of unbreakable washing 
bowls, “non-metallic,” price 21s. I think we can all be 

certain that this is the polythene washbowl that 
rye — we pronounced the high-light of injection mould- 
Public ™ ing in 1949, not for intricacy of moulding, for it is 

obviously a perfectly simple one, but because it 
was the biggest, and especially because it is almost a perfect 
example of what plastics can do for the housewife. If so, 
then why “non-metallic”? | What a negative expression ! 
Why not plastic? Here is a remarkable chance of telling the 
public what plastics can do and somebody has dodged the 
issue. Curiously enough, several women in the past have 
telephoned this office to know where they could buy “the 
new plastic washbowl.” If I owned that shop, I'd advertise 
it as “Plastic washbowl. Lasts a lifetime. Cannot rust. 
Truly unbreakable—bring your own steam-roller and test it.” 


* * * 


If anybody wants to know anything about the use of plastics 
in horticulture, they had better ask the man who probably 
knows more about it than any other person in the world—I 

mean me, of course. I wasn’t, unfortunately, the 
nein and fellow who invented the plastic cloche, but I feel 

low to 

Grow ’em | am the first who used extruded p.v.c. for the 

training of young trees. Some years ago the late 
Mr. Veit, of Duratube and Wire, Ltd., sent me a couple 
of hundred yards of scarlet-coloured extruded strip about 
2 in. in width, not with the hope that I should commit felo 
de se, but to show me the excellence of the company’s work. 
Since that date I have used it regularly to tie up the growing 
shoots of my fruit trees, to guide them in the paths of 
righteousness, that is, ever upwards. I cut off a length of 
2-23 ins., punch a hole about ? in. from each end, fold it 
round a branch or shoot, and with string tie it to a similar 
piece of p.v.c. round a stronger branch or to a stick. For 
stronger shoots or branches I don’t use perishable string, but 
long lengths of the p.v.c., merely tying it strongly. The 
knots rarely come undone and p.v.c. “ gives” beautifully as 
the branch grows. 


I note that the “ Architects’ Journal” has been taking 
designers of “street furniture” to. task for some of the poor 
designs and incongruities produced in lamp standards. One 

glass-metal type illustrated therein looks for all 
And There the world like an inverted beehive stuck on an 
Was Light old original cast-iron stand—presumably, to save 

a few bob. I, myself, am not enthused with the 
old types around which Michael Sadleir’s Sweet Fanny played 
by gaslight at the back of Leicester Square. They were 
of that strange period of the Industrial Revolution when 
anything from street bollards to fire fenders and lawn edgings 
were of cast-iron. One of the accompanying pictures is 
of an ancient lamp in our street. The cross-bar is 
provided either to enable an inspector to place a ladder 
against it or to hang himself—I’ve forgotten which. The 
second picture is that of a modern street lamp of ribbed 
“ Perspex” which is obviously the lamp for modern London. 
Both Triplex Safety Glass Co., who fabricated this type, and 
G.E.C., for whom it is made, are to be congratulated for its 
simplicity, efficiency and clean lines. 


Docssoppy. 
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Two cake trays and a revolving container for sandwiches, fabricated in white opaque and transparent “ Perspex.” (Thermo-Plastics, Ltd.) 


seeing Through It 


Some Notes on the History of Transparent Plastics, with Stress on the Need for 
KEEPING OUR FOOD CLEAN AND SAFE 


ny PERE are few gentle activities more interesting than that 

of viewing over a long period of time the changes and 
graduai development that take place in any industry. In 
the plastics industry it is advisable, so vast is the field of 
application, to narrow one’s field within it, and if, on this 
occasion, we confine ourselves to transparent sheet plastics it 
is because their use has confounded, on occasion, most of the 
critics, and because certain lines of applications have emerged 
much more strongly than others. To make things clear, we 
are excluding transparent film from this discussion, because 
film had from its beginning carved out its own clear main 
destiny as a wrapping and container material par excellence, 
as a base for special printings and, of course, in the case of 
acetate, as “ non-flam ” photographic film. 

Historically, cellulose nitrate was the first transparent sheet. 
It enjoyed a phenomenally wide use, ranging from motorcar 
windows to watch “ glasses” and, of course, toys. If we may 
betray a secret of Polichinelle, it was also the burglar’s friend. 
To-day, some of these applications for celluloid have disap- 
peared with the advent of the newer plastics, but we have 
always wondered what would happen if Halex, Ltd., were to 
introduce the transparent ping-pong ball to bring a new 
excitement into the game! 

When transparent cellulose acetate sheet burst on the 
market, little spectacularly new was done at first with trans- 
parency as such, beyond copying, where it could, what 
celluloid had done before. Later, the useful horticultural 
cloche appeared (mathematically we are not sure whether this 
was a sheet or a film supported on a wire mesh); one of our 
illustrations shows a cloche of recent introduction, made in 
polystyrene, and now in use in the U.S.A. The cloche was 
followed with reinforced hurricane-lamp “ glasses,” showcase 


gadgets, and hundreds of small allied applications, and about 
1930 there began, too, the use of acetate sheet for what is 
now known as “ ghosting,” a particularly useful means for 
“ seeing inside things.” 

Technically speaking, the great chance of transparent 

ellulose acetate came:several years before the late war, for 

the production of aircraft windows. Indeed, if we wish to 
complete its history so far as the aircraft industry is con- 
cerned, we may mention a spectacular German aircraft which 
was constructed entirely—if we exclude engine and propeller 
and wooden struts—of cellulose acetate sheet, an application 
which rendered it completely invisible to the eye at about 
4,000 ft—this, we might add, in 1917! When acetate sheet 
was joined by polymethyl methacrylate, the aircraft was 
captured almost completely so far as windows, hatches, 
gun turrets, etc., were concerned, and acetate was largely 
ousted. 

The optically clear acrylics have found many new successful 
applications and many suggested ones have been unsuccessful. 
Transparency has become important to the surgeon, and many 
of his instruments made of acrylics help him to light up 
deep-seated wounds and the interior of the body. In 
prosthetics, casings are built up into small and large splints, 
replacing plaster very effectively. 

On the other hand, while we saw, as long ago as 1938, an 
experimental Rolls-Royce with “acrylic” windows, lack of 
surface hardness has restricted this use, at least in this country. 
As an artistic medium, we expected much and saw many 
beautiful carvings and engravings, but, here again, prob- 
ably for economic reasons so far as the public is con- 
cerned, no great headway has been made. This also 
applies to the use of many utilitarian applications, such as 
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trays. “Glass”-ware, on the other hand, is making a 
welcome appearance in polystyrene. 

In the past few years, however, there have emerged several 
applications where the demand has been large, and use has 
proved economically successful and promised even greater 
success. In the technical sphere we refer to the appearance 
of transparent acrylics corrugated roofing, which has found 
popularity in the building trade, both as a means of intro- 
ducing roofing light, as individual sheets in existing roofs of 
corrugated iron sheet or, more spectacularly, as completely 
transparent roofings for new schools and art studios. Again, 
we have the very recent growth of luminescent lighting and 
the employment therewith of semi-transparent acrylic sheet. 
As we show on page 208 in this issue, we note also the growth 
of a special ribbed form for street lighting. 


Food Protection 


In the non-technical field there is one application that 
pleases us more than most. We refer to the rapid growth in 
very recent years in the means of keeping food free from 
contamination, so far as the home, restaurant and bar are 
concerned. 

It is a strange commentary on our island history that, while 
we have bestowed on ourselves the honour of having 
discovered and invented the inestimable benefits of sanitary 
equipment (as if the Minoans, Greeks and Romans had done 
nothing about it!), and are envied (or thought lunatics) for 
our prowess in taking cold baths before breakfast, thereby 
gaining the reputation of being a clean people, our attitude 
towards food and its preservation has not only been careless, 
but also verging on the dangerous. Our food laws have been 
very poor compared with the United States and several 
European countries. The fact that they remain poor indicates 


Moulded polystyrene cloche for protecting seedlings. (Photo: 
courtesy, “‘ Monsanto Magazine.” 
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The “invisible” aeroplane of 1917—with 
wings of transparent cellulose acetate 
(“ Plastics,” June, 1941, p. 120). 


a national characteristic inherent in 

Government and in people alike. 
From time to time the public has 
indeed given vent to its displeasure at 
seeing meat, fish and other foods ex- 
posed to the four dusty winds of 
heaven, to the flies that are wafted on 
them, and to the not-so-clean hands of 
certain shop assistants whose careless- 
ness and ignorance of the elementary laws of hygiene would 
disgrace one of the so-called backward races. Railway buffets 
are among the worst offenders, followed closely by the older 
type of cafés, restaurants, cooked-meat vendors, pastrycooks, 
and so on, to say nothing of butchers, fishmongers and bakers. 

What is so disheartening in all this business is that the 
Ministry of Food, which cares for us so strenuously in matters 
of whale meat and ground-nuts, appear not the slightest 
bit interested in ensuring that the food reaches the 
public in a clean and wholesome form. Admittedly, the 
butcher, the baker and the fishmonger need special considera- 
tion, so far as entirely new designs of shop layout and plant 
are concerned, or enforcement of packaging so far as is 
possible, but with the dispenser of “smaller” foods in 
restaurants and bars, and the like, something is very easily 
possible now. One might begin thé campaign by introducing 
the average factory slogan: “ The best way of handling foods 
is by not handling them at all.” 

Indeed, at long last there is evidence of a movement in the 
right direction, one which may have been fostered by the 
rising ire of the public or by the realization on the part of 
some shopkeepers that cleanliness brings the customers. 
Certainly the new process of deep-freezing foods and the 
methods of selling them have introduced a new era of cleanli- 
ness, and the new milk bars are not far behind. What is 
especially gratifying, however, is the gradual appearance of 
the food cover in the shop, and it is quite clearly one of the 
answers to a very big problem. And there is one happy 
thought—food covers must be of transparent plastics, for 
hygiene, for seeing what is beneath them, and for 
unbreakability. Glass is out! 

Of course, the plastic food-cover is not new—we remember 
them, of cellulose acetate, in the early 1930s or before, and 


Dome-shaped food cover in clear ‘‘ Perspex,” with phenolic 
moulded handle. (Thermo-Plastics, Ltd.) 
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they have long rendered an excellent service to the housewife, 
who alone used them. On the other hand, many fabricators, 
in an effort to produce a low-priced product, made them of 
very thin sheet, as low as 5 thousandths of an inch thick, with 
result that a weak and far too light a structure was produced. 
It is clear that for the shop a heavier cover is necessary, 
especially since cover sizes are increasing, and that thicknesses 
should rarely be less than 20 thousandths of an inch (4 mm.), 
even in small sizes. Of special significance in what we 
consider to be an important phase of our everyday life is the 
quite deliberate specialization in plastic food cover produc- 
tion by Thermo-Plastics, Ltd., of Dunstable. This is evident 
in the manner in which the whole problem has now been 
tackled and in the variety of designs of the food covers or 
dispensers which are manufactured. 

Typical is the simple, dome-like form, fabricated from sheet 
and provided with a sensibly large and strong “ phenolic” 
handle. The material employed is “Perspex” and the 
thickness used for the 11-in. diameter size is over 3/32 in. 
(nearly 2.5 mm.). This increase in thickness over the very 
thin type is fully justified by producing complete rigidity and 
for the feeling of strength it imparts to the housewife who 
handles it. The increased weight, compared with that of the 
very thin type, is also an advantage, as the cover is not 
knocked away from the food by a light, accidental blow. 

Thermo-Plastics, Ltd., have also designed a variety of 
covers or holders specifically for hotel, restaurant, or bar 
trade. Some of these are illustrated as sandwich holders or 
dispensers, one of which is so constructed that, while the lid 
can be lifted to remove the food, it is not freed entirely from 
the structure. 

In congratulating the company on their work it merely 
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Two-tier cake dispenser in clear and white “* Perspex.” 
(Thermo-Plastics, Ltd.) 


remains to mention that the market in this field is growing 
steadily, and the growing awareness of the necessity of clean 
food and the manner in which it should be protected or 
dispensed, will make it a great one. 








LETTERS TO THE EDITOR 


Correspondents are reminded that a stamped and addressed envelope should be enclosed in all cases where a personal answer is desired. 
It is understood that any letter received may be published at the discretion of the Editor. 


Wrapping for Textiles 

Sir,—One of our clients is interested in 
purchasing sheets or rolls of “Cello- 
phane” or similar product for wrapping 
textiles. We would appreciate it if you 
could put us in touch with manufac- 
turers. 

Goop Pus ticity, Ltp. 
25, Princes Drive, 
Colwyn Bay. 


Candle Drips 
Sir,—We are needing a quantity of 
imitation candle drips for use with our 
wrought iron fittings. We shall be glad 
to learn of a source of supply. 
G. F. Grunpy (ENGINEERS), LTD. 
172, Picton Road, 
Liverpool, 15. 


Transparent Boxes 
Sir,—We should be grateful if you 
could give us the names of some manu- 
facturers of transparent plastic boxes 
which should measure 12 ins. long by 
24 ins. by 3 ins. 
HAMBLING INDUSTRIES, LTD. 
Chichester. 


Clothes Pegs 
Sir,—We would be very grateful if you 
could put us in touch with the manu- 
facturers of plastic clothes pegs. We want 


to purchase these items in approximately 
50-gross lots. 
W. MarTIN JAMEs, LTD. 
Redditch. 


Plastic Tubes with Screw Top 
Sir,—We are anxious to obtain sup- 
plies of clear plastic bottles or tubes, 
4 in. diameter and 2% ins. long, approxi- 
mately, with a screw top. 
Pitot PLuG GauGeE Co., LTp. 
9, Warwick Avenue, 
Coventry. 


Decorative Plastics 
Sir,—We would appreciate it if you 
could give us addresses of firms who are 
producing plastic sheeting for decorative 
purposes. 
PLus Propucts, LTD. 
1 57 A, Queensway, 
Team Valley Estate, 
Gateshead, 11. 


Handbag Handles and Buckles 

Sir,—Clients of ours at present with 
us from South Africa wish to place 
orders for handbag frames and handles, 
and also belt buckles, made in plastic 
materials. 

J. M. WOTHERSPOON AND Co., LTD. 
194-200, Bishopsgate, E.C.2. 


Plastic Cover Strip 
Sirn,—We are anxious to trace the 
manufacturers of “Melplas” plastic 
cover strip, which may be suitable for 
use with our wall lining. 
CELLUGLOS PRODUCTS. 
Avenue G, 
Aycliffe Trading Estate, 
Darlington, Co. Durham. 
[Epiror’s Note: “Melplas” cover strip is 
made by Melwood Thermoplastics, Ltd., 
Luton. An article describing its uses was 
published in “ Plastics,” January, 1949, 
page 5.] 





Export Enquiry 

The Art Button Novelty Manufacturing 
Company, of 12-16, East 22nd Street, New 
York, 10, wish to be put in touch with 
United Kingdom manufacturers of cellulose 
acetate (injection-moulded) and urea (com- 
pression moulded) plastic products. They 
hope to place orders for large quantities of 
the plastic novelty mouldings, and estimate 
that these mouldings would have to land in 
the United States at about $11 to $12 per 
thousand to be of interest to them. Three 
samples of the type of plastic items in which 
they are interested have been received by 
the Board of Trade, Commercial Relations 
and Export Department, which would 
appreciate being informed of the action 
taken, quoting reference number C.R.E. 
(IB) 59483/50. 
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Plastics in Building—I 
By JOSEPH B. SINGER, B.Sc.(Arch.) 


SED as wall coverings, plastics comprise diverse products 

ranging from high-pressure laminated sheeting to tiles and 
“wallpaper.” Development in the manufacture and utiliza- 
tion of sheet plastics has been one of the subjects 
recommended for further investigation. 

Generally, in the production of new building components, 
the factors which have to be taken into consideration are: 
(1) availability of similar products on the market, (2) possi- 
bility of manufacture on a competitive price basis, (3) 
limitations of existing products with regard to their properties, 
construction, or fixing methods and maintenance costs, and 
(4) xsthetic appeal. The relative importance of these factors 
will vary; esthetic appeal and ease of maintenance may be 
more inducive than price in ultimate choice of building com- 
ponents for decorative purposes. Very often purely functional 
aspects and practicability are given more prominence. 

Sheet materials used in building practice can be divided 
into the following groups: (a) fibre building boards, (b) ply- 
wood and wood composition boards, (c) sandwich boards, 
(d) sheet plastics and resin-bonded materials, (e) plaster 
boards, (f) asbestos sheets, (g) wood wool slabs, and (h) 
compressed strawboards. 

Fibreboards, which are manufactured from waste cellulose 
materials form the largest group, and they include insulating 
boards, wallboards and hardboards. The laminated fibre- 
boards are stronger and more resistant to stresses than other 
types, but are dimensionally unstable unless they incorporate 
bitumen. Varying atmospheric conditions have less effect 
on the movement of the hardboard types of fibreboard, which 
are used for similar applications such as panel thicknesses of 
wood. 


The fire hazard of insulating boards and wallboards is con- 
siderable, but distempering or painting the surface can reduce 
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the risk of flame spreading. Further, the fixing of fibreboards 
presents the problem of providing a sufficient allowance for 
expansion and contraction, and joints are usually covered with 
strips or filled with plaster or special jointing material, 
although the latter method may not always prove satisfactory 
owing to cracks. Some wallboards have adequate decorative 
finish, but most of them require distempering or painting with 
an undercoat of size or other suitable primer; they are also 
manufactured with a rough surface to provide the necessary 
“key ” for plaster. 

Plywood wall panelling is too well known to need further 
description, but mention can be made of its use with asbestos 
fibre sheets, compressed cork core, and for metal-faced 
composite boards. 

Plasterboards are made from two sheets of heavy paper 
with a core of plaster-of-paris, and they are produced either 
for covering with a skimming coat of plaster, or for a direct 
application of a decorative finish. They are dimensionally 
stable and can be fixed with close joints. 

Asbestos-cement sheets are unaffected by climatic condi- 
tions when used externally. They are usually cheaper than 
plaster and some wallboards, but are more brittle and 
inferior in appearance, but can be decorated with distemper 
or paint using a suitable primer. 

Wood-wool slabs, which are made of long shavings of 
wood-wool with a bonding agent, vary in thickness from 
4 in. to 3 ins. The structural strength of the thicker types 
enables them to be used for partitions, etc., which are 
plastered in the usual manner. 

Compressed straw is formed into slabs 2 ins. thick with 
kraft paper glued to the sides to provide a base for decorative 
finish; strawboards are fairly rigid and are employed for 
insulation linings and non-load-bearing partitions. 
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Fig. 1.—Plastics as wall panelling. A, using fixing sections of plastics or aluminium. B, with covering strip to conceal the join 
between adjacent sheets. C, flush (rebated). D, flush (interlocking). 
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From this comparative survey of available materials, the 
advantages and scope of plastics, both as facing materials and 
as sandwich boards, should be apparent. With few excep- 
tions, most of the materials mentioned require surface coating 
which incurs additional maintenance expenses, whereas, by 
contrast, plastics are designed to provide a permanent surface 
finish of attractive appearance and ease of cleaning. It is in 
connection with the former property that the aspect of texture, 
finish and method of fixing gains in importance and justifies 
more consideration. 

Sheet plastics were hitherto mainly manufactured with 
glossy surfaces, and although the influence of surface texture 
on the atmosphere of a room will remain a debatable point 
and a matter of individual taste, it is generally recognized 
by custom and tradition that soft tones and matt or satin 
finishes contribute in creating a feeling of homeliness and 
warmth. Nevertheless, it is difficult to free the mind from 
accepted criterions, as there is a tendency to associate ideas 
with past visual experiences and so formulate opinions based 
upon them. 

Plastics as Wall-lining Material 

When using sheet plastics for wall surfacing, the joints can 
be either covered or flush; choice of the type of joint will 
depend on the effect that is required. The monotony of an 
unbroken surface often needs relief in the form of contrasting 
horizontal and vertical lines as provided by cover strips; in 
other cases flush jointing may be necessary, as when a mural 
decoration is incorporated into the panel and the effect of 
unity is desired. 

The rigidity of the panels is a valuable asset which permits 
of them being fixed as independent units, which are easily 
removed and replaced if necessary as when mounted on a 
timber firamework by the aid of extruded sections, either of 
plastics or of aluminium. The extruded sections are 
screwed to the timber ground, and are specially designed to 
allow of the panels being slipped into position and there held 
by capping sections. Anodized aluminium is most frequently 
used in this connection, although it lacks sufficient contrast 
of texture to the laminated sheets. The width of the alu- 


minium cappings can be reduced by using specially designed 
sections with a groove in the middle into which a flexible 
p.v.c. strip is inserted. This strip can either match the panel- 
ling or be in contrasting colour; the character of the interior 


and the colour scheme will dictate choice. In addition, 
interesting effects can be obtained with multi-coloured cover- 
ing strips, which should impart an atmosphere of fireshness 
and gaiety in places where that may be needed. 

Butt jointing, in which the panels are screwed to timber 
grounds and covered with strivs of the same laminated sheets, 
provides another method of fixing. This type of covering 
strip is cheaper than the extruded form, but the visibility of 
screw heads, even when countersunk, may be objectionable. 
The possibility of moulding the edges of sheets to eliminate 
the need for cover strips has been suggested. One method 
of flush jointing is obtained by rebating the edges and pro- 
viding flat metal strips for screwing on the back of the panels, 
as at C in Fig. 1. Another method, suggested for thicker 
sections of panels, is direct fixing through their moulded edges 
without the metal strips. Both these methods necessitate the 
use of horizontal channels, or hardwood dado cappings, unless 
the panelling is carried up to the ceiling, where a small 
covering fillet is quite adequate. 

Comparative costs of wall-lining materials show plastics 
high: on the list. It is therefore possible that the use of 
plastics as veneers on inexpensive backing materials may be 
the first step in popularizing and extending their application 
as wall coverings. In spite of generally recognized good 
qualities, however, it is feared that some plastics will not 
retain their colour indefinitely, although the use of suitable 
paints may obviate the need for replacing any such material. 

Too little research has been done in this country on the 
practical trials of paint treatment and external use of sheet 
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Fig. 2.—Prefabricated house in U.S.A., with corrugated paper 
facing impregnated with resins and bonded to plywood panels. 
(Courtesy, Acorn Houses Inc., Cambridge, Mass.) 


plastics. It is known that exposure to atmospheric conditions 
resulted in the loss of the glossy appearance of some materials 
and consequent shabbiness, but more information is required 
on ways to improve this durability by means of paint treat- 
ment, or surfacing, in the course of manufacture. Successful 
experiments in this field should establish a basis for new 
applications of plastics, for example, in shop fronts, where 
they could supersede other facings, such as wood, metal, 
opaque glass, etc. 

The recently produced corrugated sheet made from 
phenolic resin-impregnated kraft paper provides an 
example of the external use of plastics. In this material 
10 plies of paper laminate are pressure-bonded to }-in. fir 
plywood and a 1}-in. core, the surfaces being finished with a 
preservative filler and an oil-base finishing paint, and the 
joints between the panels sealed with a flexible neoprene 
gasket cemented to the edges of the panel at the factory. 
The water absorption of these sheets was found to be only 
0.4 per cent. after 24 hours; tensile strength of plywood 
increased from 18,500 to 20,400 Ib./sq. in., and modulus of 
elasticity increased from 1.78 x 10° to 2.32 x 10% From 
this data it is apparent that the rigidity of the panels has been 
reduced, but this was claimed to be an advantage from the 
manufacturing point of view. The strength of the sheets and 
the ease with which moisture can be drained by way of 
the corrugations are their outstanding features. 


Corrugated Paper Laminates 


It is suggested that corrugated paper laminates could be 
bonded on both sides of plywood, or some other suitable 
core, for internal partitions or as wall panelling, where an 
interesting texture of the corrugated surface may have greater 
decorative possibilities than ordinary flat laminates. 

Composite boards can be used structurally for light internal 
partitions. Generally they are strong in tension, but fail 
easily in buckling when subject to compressive stresses. The 
flexural strength and rigidity is greatly improved by the use 
of a ribbed or honeycombed core, and development of 
synthetic resins should contribute to the progress and utiliza- 
tion of low-density materials combined with plastics. 

There is considerable scope for sandwich boards with outer 
skins of sheet plastics, which have the necessary rigidity, 
strength arid good surface quality, with an insulating core of 
expanded plastic or other material produced mainly from 
wood or straw and their derivatives. Further, the principle 
of composite boards can be reversed by using a rigid core 
with porous outer leaves for sound absorption, etc. The 
outer surface could be perforated in some pattern, or be 
given some other interesting wall texture, which, apart from 
the sound-absorption property, would have an additional 
advantage in allowing for fixtures. 
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The employment of wire-mesh reinforcement between 
layers of a resin-impregnated paper has been one of the recent 
developments aimed at increasing the strength and toughness 
of laminated sheets. The panels were experimentally used in 
railway carriages, and tests carried out have indicated a good 
weather resistance of the material and a tensile strength up 
to 24,000 Ib./sq. in. The use of these panels can be envisaged 
for industrial plant, warehouses, and similar types of buildings. 

Flexible sheet plastics are newcomers in the field of wall 
coverings. The types so far developed include vinylite sheets, 
polyester laminate, paper-backed plastics, woven plastic 
filaments, paper cellulose, reinforced cellulose fibre paper and 
resin-impregnated paper. Their application can be envisaged 
in hospitals, nurseries, kitchens, bathrooms, etc., where clean 
and hygienic surfaces are required. 

Most glazed tiles are made from clay and flint by shaping 
and firing, with a final firing after coating them with glaze. 
There are two kinds of glaze: earthenware, which is white or 
cream only, and coloured enamels with either glossy, eggshell, 
vellum and matt surface. Crazing, a common failing of these 
tiles, is the result of inability to balance exactly the coefficients 
of the expansion between tile body and covering glaze. The 
possibility of crazing never can be eliminated, as an attempt 
to balance the respective coefficients would produce distortion 
and a tendency for the glaze to leave the body, particularly at 
the edges of the tiles. 

Paint, as a wall covering, has limited applications; its defects, 
like blistering (caused by moisture trapped under paint in new 
plaster or unseasoned wood panelling), bleeding (which is due 
to discolouration of paint), cracking and flaking should be 
borne in mind when comparing with other types of surfacing. 

Vinylite plastics sheeting is printed in a variety of colours 
and patterns and is applied to the wall with special adhesives. 

The polyester-laminate type is produced in thicknesses up 
to six plies of impregnated paper in glossy colours, and a 
cigarette-proof type with aluminium foil is also manufactured. 

Paper-backed plastics comprise a transparent plastics sheet, 
which serves as a protection to the colour and design of the 
paper base. This sheeting has been subjected to a steam jet 
test for six hours, when it was found that, although the plastics 
finish softened temporarily, the appearance of the sheet was 
not affected. Abrasion resistance, waterproofness and chemical 
resistance tests have also been carried out and the material has 
been found to withstand the tests satisfactorily, although stains 
had to be removed without undue delay owing to the possi- 
bility of setting up a chemical reaction. 

One of the latest developments in wall coverings is the use 
of woven plastics filaments which are produced from vinylidene 
chloride, know commercial as “Saran.” It is manufactured 
in monotones of rich colours and light pastel shades, and one 
of its first applications was for wall covering in a theatre 
lounge in the form of a grey-striped pattern and ribbed weave. 

Another type of wall covering consists of reinforced cellulose 
fibre paper coated with vinylite resin; this is manufactured in 
rolls 12 ins. to 54 ins. wide and 10 yds. to 24 yds. long. The 
sheets are butt-jointed and applied directly to a painted wall, 
but an unpainted wall is sized prior to hanging. The technique 
of hanging is similar to that of ordinary wallpaper. Sheets 
could be produced in standard sizes with incorporated tile 
designs for the use on kitchen walls above sinks and stoves, 
where they could run up to a certain height forming a long 
and continuous strip in lieu of normal tiling. Decorative 
possibilities, combined with ease of cleaning, open new 
prospects in an extensive use of this type of wall covering. 

Wall tiles in plastics offer many advantages over ordinary 
ceramics, because they have good dimensional stability, which 
is an important factor in positions exposed to humid conditions. 
In addition, they are very light, and this property renders them 
economical in use and facilitates their fixing. The specific 
gravity of polystyrene enables these tiles to be mounted with 
a special adhesive on almost any type of wall. 
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Fig. 3.—Polystyrene tiles in a modern bathroom: an exhibit by 
Stone and Simmons at the 1948 B.I.F. 


These tiles are produced in a great variety of attractive 
shades and colours ranging from light pastels to deep and rich 
tones, and unlike the ceramic tiles which tend to crack on the 
surface, the plastics tiles retain their surface finish in normal 
conditions of use. Apart from that, they do not break or 
crack when dropped on a wood or linoleum-covered floor, 
and their impact and tensile strength allows for easy handling 
and installation. One disadvantage, however, is the low 
melting point of polystyrene, which restricts their application 
to positions where the temperature is below 60 degrees C. 
(140 F.), but this and other limitations can be eliminated by 
correct positioning. Precautions must be taken against 
splashing the tiles with boiling water, and they must be shielded 
or insulated when situated near to hot air ducts, radiators or 
stoves. The finished surface can be damaged by scratching 
if abrasive cleansing powders are used; warm soapy water is 
recommended as the best cleansing agent. 


Polystyrene Wall Tiles 

Polystyrene tiles are manufactured in the standard sizes of 
4} ins. by 4} ins., 5 ins. by 5 ins. and 6 ins. by 3 ins., all 
.065 in. thick. The standard thickness is often increased to 
produce a stronger tile; this additional thickness gives the 
surface a more even appearance and prevents trowelling lines 
from showing through. 

Standard cements are employed for fixing the tiles to walls 
of smooth surface; a solution of orange shellac in denatured 
ethyl alcohol is used for porous walls. The cement is applied 
to the wall by means of special notched trowel and the tiles 
are set in a manner similar to ceramic tile. 

Other plastics wall tiles include the “ plastics asbestos ” type 
and the high-pressure phenolic laminates. The former 
type is manufactured from asbestos fibres bonded with vinyl 
resins and mineral pigments. The phenolic laminated tiles 
are manufactured in sizes of 12 ins. by 18 ins. by 1/32-in. 
thick, weighing 4 ozs. to 6 ozs. per sq. ft.; the lightness of 
these tiles permits their direct application to the wall by means 
of a special adhesive without the use of strips for fixing, and 
they can be used for bathrooms, showers, kitchens, hospital 
and applications of similar nature. 


(To be continued) 





AUGUST, 1950 


PLASTICS 215 


Thermoplastics for Temporary Mechanical 
Protection of Materials and Equipment—V 


In this concluding instalment, the author deals with ‘ hot-melt’’ 
plastic coatings. The hot-melt composition is ideal for the purpose 
of providing a protective package for small metal components and 
also assemblies. In some cases it can also be used for part or complete 
protection of larger pieces, such as shafts and gears. The previous 
instalment of this series was published in our May issue (page 1/42). 


T is possible to compound thermoplastic resins with 
plasticizers to produce “rubbery ” mixtures that melt fairly 
sharply at elevated temperatures to give relatively low viscosity 
fluids, which re-solidify to the rubber-like mass upon re- 
cooling. By careful selection of the plasticizer, or mixture of 
plasticizers, and of the basic plastic itself, a product having 
a useful melting point or range, as well as sufficient resistance 
to the heat of melting to be regarded as thermally stable, can 
be ensured. This hot-melt type of material finds wide applica- 
tion as a protective covering for material and components, the 
latter being intimately coated by dipping in the molten plastic. 
Cellulose acetate, acetate-butyrate, and propionate, ethyl 
cellulose and polyvinyl chloride have all been considered for 
this purpose. Of these thermoplastics, it is ethyl cellulose that 
has been extensively used in this manner. The plastic is 
compounded with plasticizer, which may be a high boiling 
point ester of the “ solvent” type, or paraffin oil, light mineral 
oil or wax of the non-solvent type, or appropriate mixtures of 
these. A satisfactory commercial product examined showed 
it to be plasticized with light mineral oil and a small proportion 
of phthalate ester plasticizer. This was suitable for use in 
dip coating at 180 to 200 degrees C. 

The most favourable articles or components for treating 
with hot dip plastic compositions are metal tools and 
instruments. Small machine tools, including all types of 
cutter, in which the cutting edge needs to be protected from 
mechanical damage as well as from rusting, are examples. 
It may be sufficient to dip coat the cutting edge portion of 
the tool only, as on lathe tools, but it may be profitable and 
simpler to cover the complete tool. This applies to circular 
milling cutters and saws, for which complete coating is easier 
in practice; damage from cracking, if the hardened tools are 
dropped, can also be secured by this means. 

The article to be divped must be clean and dry; first, 
because any extraneous matter upon it will contaminate the 
bath of hot plastic, and secondly, if contaminant such as 
moisture, chemicals and the like, is imprisoned on the surface 
of the object beneath the plastic coating, deterioration by local 
corrosion is most likely to result. 

The temperature for dipping is largely determined by the 
plastic compound, which naturally has an upper temperature 
limitation with respect to stability. Loss of plasticizer by 
evaporation and oxidation of the mixture will occur if over- 
heated. A temperature range of 180 to 200 degrees C., with 
a nominal working value of 190 degrees C., is deemed to. be 
the maximum for the above cited type of ethyl cellulose 
mixture. 

The thickness of coating provided by dipping a metal article 
in the hot-melt plastic at this temperature is dependent upon 
the time of immersion and the extent to which the temperature 
of the article rises towards the bath temperature of 190 
degrees C., as well as upon the temperature of the surroundings 
for draining after withdrawal. In normal operation, where 
the work is dipped for a few seconds, withdrawn and drained 
above the bath, the thickness of plastic coating is of the order 
of i to 3/32 in. On hardened high-speed steel cutters, this 
type of coating is sufficient to give mechanical protection 
against dropping on a concrete floor from a height of six feet. 

Articles of a convenient size may be dipped by hand, 
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immersing first for about three-fifths of the area, withdrawing, 
draining and cooling somewhat, and then reversing and 
dipping from the other end in such a manner that the two 
coverings overlap and weld together. Smaller articles can be 
completely immersed; for this purpose they are suspended 
from a wire or string, the latter being well waxed so that it 
does not serve as a wick to carry moisture into the article. 

A temperature in the neighbourhood of 200 degrees C. is 
quite a high one to which to expose an organic plastic, and 
the main tank of hot-melt composition will be held in opera- 
tion at this level for long periods. Consequently, every 
precaution must be taken in the design of the equipment and 
in processing to alleviate any adverse influence of heat. 
Indirect heating must be employed, in order to avoid local 
overheating or hot-spots, to which end a double tank is used, 
the outer one serving as an oil bath with electric immersion 
heaters. The oil needs to be a high-flash heat-resisting type. 

The heaters should be thermostatically controlled from a 
thermometer immersed in the plastic. The material of con- 
struction of the internal tank, which contains the plastic itself, 
must be one that does not catalyse decomposition of the 
plastic. Stainless steel or aluminium is suitable. The tank 
may include a small portion partitioned with perforated metal 
into which make-up additions of the plastic may be inserted 
and slowly melted without interfering with the main bath. 

The tank should be provided with a lift-off metal cover to 
minimize vaporization of plasticizer and disturbance by air 
draught. The molten plastic should be stirred occasionally 
to reincorporate any condensed plasticizer from the cover. 
For continuous operation, a hood with gentle exhaust is 
desirable to remove any volatile fume. The general arrange- 
ment of the equipment is shown in Fig. 1. 

















Fig. 1.—Double bath for hot-melt plastics. A, outer tank 

containing electric heaters and heat transfer medium (oil). 

B, stainless steel tank for hot-melt plastic. C, perforated 

partition, providing compartment D for additicn of plastic. 
E, lift-off cover. F, thermostatic control indicator. 


Metal articles finished by the hot-melt process are thus 
provided with a tenacious elastic covering, which protects 
against impact and mechanical shock. The coating is water- 
proof and possesses a good degree of moistureproofness. It 
also provides the main “ packaging” for shipment, and it 
serves as a protective covering until the article is actually put 
into service. At this last stage, it is simple to remove the 
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Table 1.—Results of Se Tests on ‘‘ Hot-melt”’ Plastic 


Acid value (as received) .. 2.0 mgm. KOH per gm. 

Acid value (after 24 hrs. at 200°C, ,. a +e :. 2.0 mgm. KOH per gm. 

Effect on aluminium (24 hrs. at 200° ot “) ee es .. None. 

Effect on iron (24 hrs. at 200°C. =) R ae ee .. Dark discoloration of iron. 

Effect of light pressure —— for oil plasticizer 
to exude. 








Table 2.—Effect of Humidity Cycles on Steel Covered by “ Hot- 
melt” Plastics 





Test cycles Effect on steel 
. Dry heat (8 hrs. at 70°C.) 
. Wet heat (8 hrs. at 60°C., with 100 per cent. humidity, ‘cooling 
off with condensation for 16 hrs.) .. None 
. Cold cest (40°C. for 1 hr.) re te 5 on i None 
Repetition of wet heat (cycle a): ee gus = i cm None 





coating by “splitting” and peeling. A sharp wooden stick 
serves for making a cut in the coating without damage to the 
surface of the article. 

Table 1 shows, briefly, characteristics of the ethyl-cellulose 
hot-melt type of composition. Table 2 shows how it provides 
protection from corrosion under damp conditions. 

The hot-melt process is not normally justified for raw 
material stock, for which the polyvinyl solution or 
naphthenate solution processes are more apt. It can be used 
for metal components in the partially machined condition, or 
for storage of special metal components before metal finishes 
are applied. Again, in specific instances, it has proved invalu- 
able as a protection against scratching of electroplate or 
enamel finishes during assembly operations. Thus, surfaces 
that contact wooden benches, and may be heavily finger- 


Fig. 2.—Hot-melt ethyl cellulose composition (A) on face and 
extending over edge of cellulose-enamelled steel box. This 
coating can be pulled off and used again. 


marked during handling, can be protected. Fig. 2 shows the. 
main surface of a steel box, zinc plated and cellulose 
enamelled, protected by dipping to cover the main surface 


and to a depth of about 4} in. up the sides. At the completion 
of assembly and inspection operations, the plastic is pulled 
off, and the work surface wiped with a cloth to remove exuded 
oily plasticizer. The finish is undamaged; further, the plastic 
“cast” can be used again several times by “springing” on 
to other boxes, until it is stretched or torn excessively, when 
it can be remelted. 

Of the cellulose esters, the acetate-butyrate appears to be 
the most suitable for hot-melt coating compositions, and. the 
only one that has been used in industry. C.J. Malm, M. Salo 
and H. F. Vivian, of the Eastman Kodak Co., N.Y., found 
the fully esterified acetate-butyrates having a butyryl content 
above 47 per cent. and an intrinsic viscosity of about 0.9 in 
acetone, to be suitable for the purpose (“ Ind. Eng. Chem.,” 
1947/39/168). The straight cellulose acetates, for this 
particular purpose, possess melting points that are far too 
high, these being in the region of 250 degrees C. Their solu- 
bility in high-boiling-point plasticizers, too, is limited. 
Cellulose propionates are not entirely suited because their 
melting points are above 200 degrees C. 

These holt-melt compositions have numerous other appli- 
cations, such as the coating of papers and fabrics, but some 
data from the paper referred to are reproduced in Table 3, 
because of the pertinent information that they provide. It 
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Table 3.—Properties of Plasticized Cellulose Acetate Butyrate 
Hot-melt Compositions 





Melt viscosity, Elon- 


Cellulose : < : ; Plasti- 
acetate Plasticizer poises at 170°C. aP. P onan te ~" cizer re- 


i 7 
butyrate thr. | 6 hrs. break | tention 








% a Ib./sq. in. 
Dibutyl Sebacate as Plasticizer 

14 Very high a os 

458 1,235 

1,190 


l+++++ 





259 
66 
20 

7 


i i++ 





Dioctyl Phthalate as Plasticizer 
20 534 474 


30 126 119 
40 35 40 
50 13 13 


l+++ 





Dicapry! Phthalate as Plasticizer 
20 453 432 


30 105 103 
40 32 32 
50 11 11 


l+++ 





Diethoxy Ethy! Phthalate as Plasticizer 
17 758 741 


25 202 181 
35 63 62 
44 21 21 


++ 





Butoxy Ethyl Stearate as Plasticizer 
21 216 200 


1,021 
31 46 44 577 
41 15 15 358 
51 7 7 "ee 122 


























* + equals satisfactory—i.e., no exudation. 
— equals unsatisfactory—i.e., exudation. 
will be seen that compositions with a range of plasticizers are 
cited. In each case, increasing plasticizer content results in 
reduced viscosity, melting- point and tensile strength, and 
increased elongation. Impact strength increases with increase 
in plasticizer to a maximum, and then falls off with further 
increase. The “retention of plasticizer” refers to a test for 
coatings interleaved with writing paper at room temperature 
for six months. Exudation of plasticizer is judged by visual 
examination of the paper. 

From the table it can be seen that the optimum composition 
is dependent upon the plasticizer. For hot-melt coatings on 
metal work, the formulations using dioctyl phthalate look 
attractive. From 30 to 40 per cent. of this plasticizer will 
yield a melting point of the order of 135 degrees C., and the 
possibility of a viscosity in the melt from 126 (at 30 per cent.) 
to 35 (at 40 per cent.), while the tensile strength of the 
coating will range from 600 to 300 lb. per sq. in., and the 
impact strength from 8 to 6 ft.-lb. per in. 

Polyvinyl chloride, suitably plasticized, is also employed in 
this type of application. It is not deemed to be so suitable 
as the cellulose derivatives because, upon thermal degrada- 
tion, traces of hydrochloric acid may be formed. Even if the 
composition is well stabilized, attack upon the plant in which 
the hot-melt material is contained ultimately occurs; some 
attack upon the plastic-covered articles may also result if they 
are stored for long periods. 

Polythene is the other well-established thermoplastic which, 
being an all-hydrocarbon, might claim attention for hot-melt 
coating. Actually, it does not appear to have been used in 
this way, probably because it is sensitive to oxidation at 
temperatures above the melting point. Actually, the 
preferred method of coating metal articles with polythene is 
to tumble the hot article with the plastic in granule form. 
This gives a granular coating which can then be flowed by 
heat, preferably in a non-oxidizing atmosphere, to yield a 
homogeneous covering. This is a relatively new method of 
coating with polythene, and it is being applied for chemical 
protection, e.g., in chemical and electroplating plant. 
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GENERAL ENGINEERING 


Plastic patterns 
for precision invest- 
ment castings have 
been developed by 
A.R.D.  Corpora- 
tion, 70, Pine Street, 
New York 5, N.Y. 
The plastic can be 
moulded in cast 
moulds and at the low pressures usually 
available in wax-moulding machines. 
(“ Machinery ” (N.Y.), Vol. 56/1950/163/ 
March.) 

Machining of transparent acrylics.— 
The properties and characteristics of the 
materials of the polymethacrylic acid 
ester group known under the trade names 
Plexiglas, Plexigum, Transpex, Perspex, 
Lucite, etc., are dealt with; and the chip 
producing and chipless producing methods 
used in the forming and shaping of these 
materials are discussed in detail. (“ Tech- 
nische Rundschau” (Berne), 1950/June 
16/1 and June 23/9.) 


Chip shield for shaping machines.— 
I. H. Creasey describes a bent shield of 
“ Perspex,” making the tool visible, but 
protecting the operator against flying 
chips. (“Machine Shop Magazine,” 
1950/June/83.) 

Turning plastics on a small lathe.— 
H. E. Rendell describes a number of 


‘special attachments devised for face 


turning and drilling a number of plastic 
articles. (‘ Mechanics,” 1950/June 2/ 
135.) 

Vacuum chuck for holding plastics and 
other non-magnetic materials, during 
machining, is produced by O. S. Walker 
Co. Inc., Worcester, Mass, in a full 
range of sizes. (‘ Machinery” (N.Y.), 
1950/Mar./187.) 


Polymers and lubrication—W. Davey 
discusses polymers used as additives to 
lubricating oils, but also mentions the 
application of polymers and condensa- 
tion products as bearings, gears, etc. 
(“ Scientific Lubrication,” 1950/Mar./2.) 

Photoelastic material—The effects of 
the most common types of creep on the 
stress distribution of ‘“ Catalin 800” 
phenol-formaldehyde resin were studied 
by C. Mylonas. Tests were carried out 
and their accuracy and limitations dis- 
cussed. Properties of Catalin at high tem- 
peratures were investigated and data on 
machining this material were given. 
(“Proc. 7th Int. Congress for Appl. 
Mechanics,” 1948/Vol. 4/165.) 


Long time tension and creep tests of 
plastics—Creep data are important for 
light structural uses. Tests were made 


with thermosetting and thermoplastic 
materials under constant load at 25 and 
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75 degrees C. from 10.00 to 14.50 hrs. 
Creep was measured with electric strain 
gauges. (A.S.M.E. annual meeting 
paper 49-A-61, “ Mechanical Engineer- 
ing,” 1950/Jan./29.) 








EMICAL. 


Valve bodies. 
V. A. Riggio won a 
first prize in a con- 
test by Instruments 
Publishing Co. for 
his suggestion to re- 
place nickel valves, 
which easily  cor- 
roded through alkyl- 
ated liquor, by those lined with 
“ Micarta” in a 2-in. flanged “ Saran” 
body with a “Teflon” packing. This 
suggestion saved about 1,600 dollars per 
valve application. (“ Instruments,” 1950/ 
March/256.) 

Spraying of protecting plastic layers. 
—Griesham-Autogen have developed an 
apparatus for spraying acid-resisting 
thermoplastics on to the internal walls of 
tanks, etc. By means of an injector the 
compressed air sucks the plastics in 
powder form from a container. The 
material is heated by an acetylene air 
flame and sprayed on to the wall from a 
distance of about 3 ft. (VDI-Zeits., 1950 
June 11/422.) 


Plastic grid reduces laboratory glass- 
ware breakage.—The metal grill or grid is 
covered completely with Tyginflex, a 
resilient co-polymer plastic resistant 
against both alkalis, acids, and other 
solvents, with the exception of chlorinated 
hydrocarbons, ketones or esters. (‘ The 
Laboratory,” 1950/No. 4/82.) 








Plastic lenses hav- 
ing a magnification 
of six to eight have 
been developed for 
rifle sights in Aus- 
tralia. The non- 
fragile acrylic has 
the necessary high 
light transmission 
qualities. (“Science and Engineering ” 
(India), 1950/March/ 48.) 

Applications of vinyl butyral resin are 
dealt with in a short article. Used since 
1936 for safety-glass laminates, it is now 
also being used in granular form for 
coatings and adhesives. (“Chemical 
Age,” 1950/June 17/889.) 


Laminated safety glass—A newly 
revised U.S. standard on safety glass 
recognizes the improvement which has 
taken place in the production of this 
material by substantially raising the test 
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standard. 
June/ 144.) 

Translucent plastic tubing is produced 
by Carter Products Corp., 10,303, Meech 
Avenue, Cleveland 5, Ohio, in sizes from 
3 in. to 1 in. in coils of 100 ft. from stock, 
or up to 500 ft. on order. Material with- 
stands temperatures from -—50 to 140 
degrees F. (“ Machine Design,” 1950/ 
May/ 146.) 


Fluorine plastics are reviewed by L. C. 
Rubin. They give a useful combination 
of excellent electrical properties, high heat 
resistance and dimensional stability in the 
presence of moisture and many chemicals. 
(“ Product Eng.,” 1950/Mar./ 130.) 

Plastic sponge material is treated by 
W. Duerhammer as a substitute for cork 
in cold-storage insulations, with particu- 
lar reference to the German material 
“ Iporka.” (“ Kaeltetechnik,” (Karlsruhe), 
1949/Vol. 1/178.) 

National Plastic Exposition.—In a short 
report on this exposition held at Chicago 
three outstanding trends were observed : 
(1) redesign for lower cost, including 
revision of existing plastic components; 
(2) heavy application of new materials; 
(3) secondary or by-product applications. 
(“ Plastics Engineering,” 1950/ Mar. / 152.) 

New Styrene Plastics with improved 
shock resistance are reviewed by K. Rose. 
The properties and applications of Styron 
475 and of Plecene TA are discussed. 
(“ Materials and Methods,” 1950/ Apr. 
70.) 


Long time strength of thermosetting 
plastics.—A data sheet summarizes briefly 
the most recently available creep data on 
phenolic thermosetting plastics. Data are 
given for temperatures of 75 degrees F. 
(50 per cent. relative humidity) and 180 
degrees F. (“ Materials and Methods,” 
1950/ Apr. /95.) 

Sealing wooden roofing tiles.—Plastic 
bands of about 2-in. width and 0.015-in. 
thickness have now been used effectively 
for one-and-a-half years to seal wooden 
roof tiles against water. (“ Rationali- 
sierung,” 1950/1/144.) 

Reports on_ plastics—Two biblio- 
graphies are available which list war- 
time and _ post-wartime _ intelligence 
reports on plastics emanating from 
Germany, Japan, and also from American 
sources. Report SB-3, Jan., 1949, lists 
about 290 items and a supplement to it, 
another 345 items. (Office of Technical 
Services, Washington 25 D.C.) 

Standard tolerances for moulded 
plastics.—Represeniative data collected 
by the Society of the Plastics Industry Inc. 
are presented in the form of a data sheet. 
This information refers to 18 different 
plastics in three grades: fine, standard 
and coarse. (“ Machine Design,” 1950/ 
May/135.) 


(“ Standardization,” 1950/ 
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A pictorial review of high-quality units moulded 
or otherwise fabricated in Great Britain . . . 





12. Display, Signs, Shop-fittings 



































(Above) Metal tubing covered with 
“‘Celastoid”’ cellulose acetate ex- 
trusion (British Celanese, Ltd.), as 
used in the London showroom of 
the Parkinson Stove Co., Ltd. 


(Left) Textile display stand by 
Stilwell Darby (Displays) Ltd. 
and Porter London Products, 
Ltd., is of metal tubing covered 
with ‘Celastoid” extrusion 
(British Celanese, Ltd.). 





(Above) These three garment stands in clear ‘‘ Perspex” and the hosiery 
and blouse display stands in shaped cellulose acetate are manufactured by 
Harris and Sheldon, Ltd. 


(Right) Display stand moulded in black phenolics for 
Scrubb and Co., Ltd., by Crystalate, Ltd. 


(Below) Train departure signboard at King’s Cross station, with main 
structure in ‘ Holoplast’’ laminated constructional panels, manufactured by 
J. Starkie Gardner, Ltd. 


(Right) 5-ft. “Shell” sign 
formed from ‘ Perspex ” 
sheet, with separately fabri- 
cated lettering, seen at the 
B.I.F. stand of the manufac- 
turers, Thermoplastics, Ltd. 


(Above) Display stand for Harry Peck and Co., Ltd., 
combining fabricated plastic laminates and moulded 
phenolics, manufactured by Crystalate, Ltd. 
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(Right) Display stand for tennis rackets 
by the Atlas Manufacturing Co., with i 1, oes 
display lettering cast in one piece by the ri Ls C * ” 
“Catalin” casting process (Catalin, Ltd.). ; a 
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(Right) Corrugated 
transparent perspex 
is used as an integral 
part of the window 
display at the Charles 
Butler Shop in Bond 
Street, London. 
(Photo: courtesy, 
1.C.1., Ltd.) 








(A ove) The facade of this china shop in 
B. ningham is panelled with green and cream aa ay 
of que perspex acrylic sheet. (Photo: cour- (Left) The attractive light-transmitting properties 
tesy, I.C.I., Ltd.) of acrylic plastics are made use of in this edge-lit 
‘ \ “Perspex’’ sign at the Plaza Cinema, Birmingham, 

manufactured by Sign Arts, Ltd. 





(Below) Millinery display figures of 

strengthened plaster composition for 

the John Lewis stores are cast by 

Dimensional Displays Ltd., using 

flexible moulds of ‘‘ Vinamold”’ poly- 

vinyl chloride hot melt compounds 
made by Vinatex, Ltd. 
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(Above) Letters, signs and display 
symbols made from “ Vitrone”’ 
p.v.c. sheet (Stanley Smith and 
Co.) by D. and J. Displays, Ltd., 
make use of the property of 
highly polished p.v.c. sheet of 
adhering firmly to glass or other 
smooth surfaces without adhesives. 


(Left) This display figure, first 

Below) Shop-signs, with lettering and three-dimensional relief decoration; a eg “Britain Can Make 
shaped “Perspex,” mounted on pastel-coloured sheets of the same t +. ition, — a wig 
material, are manufactured by Sign and Display Craft, Ltd. 4 made from coloured nylon 
monofilament by Steiner, 

(‘* Plastics,” 1946/Nov./587.) 


(Below) Display lettering of com- 

pression-moulded methyl! meth- 

acrylate paste, for shop fronts and 

signs, is manufactured in a large 

range of colours and sizes by the 
Oralite Co., Ltd. 








“VAN HEUSEN 


COLLARS OF DISTINCTION 
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(Left) Black shelves and facia, 
white lettering and trans- 
parent collar display stand, 
all fabricated from “Perspex” 
sheet, combine with a metal 
frame in this display for Van 
Heusen collars, made by 
Leon Goodman Displays, Ltd. 












(Left) Frozen food cabinet 
--made-for+J. Sainsbury, Ltd., ~~ 


incorporates 


front window, superstruc- 

ture and screens fabricated 

from ‘ Perspex” by U.K. 
Plastics, Ltd. 


(Below) Swinging chemist’s shop signs fabricated 
in ‘Perspex’? by Thermo-Plastics, Ltd., in- 
corporate the familiar coloured bottle in “* blown” 


acrylic sheet. 


(Above) Illuminated sign with 
‘Perspex’? lettering, for 
E. K. Cole and Co., Ltd., and 
(left) sign for Vantona Textiles 
Ltd., with engraved lettering 
on “Perspex,” by Acme Show- 
card and Sign Co., Ltd. 
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(Above) Tray for ‘* Manor” 
ment of Courtney Poe, | 
phenolics by British | ‘1oy 
Grooves in the side cf t 

different sub-d visig 











(Above) ‘‘Perspex’’ model of the Lockheed 
brake shoe with overall length of 9 ft., 
fabricated by Kays Industries, Ltd., forms 
the main show-piece of a permanent ex- 
hibition constructed by Beck and Pollitzer, 
Ltd., for Automotive Products, Ltd. 














(Below) To show the interior structure of the Hillman 

“Minx” car for exhibition purposes, panels of trans- 

parent “Perspex,” shaped by Triplex Safety Glass Co., 
Ltd., replace the normal metal bodywork. 
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(Above) Shade card for Northam 

Warren, Ltd., manufacturers of 

“Cutex’’ nail polish, is made from 

celluloid sheet, printed and moulded 

by U.K. Plastics, Ltd., with the actual 

nail varnish filled in to give accurate 
colours. 


(Below) Warerite “Stroke Four” 
scratch-resistant decorative laminate 
is widely used for shop counters, 
such as this self-service counter seen 
at a recent London exhibition. 
(Photo: courtesy Warerite, Ltd.) 





(Above) Tie centre-pie 
display at the Regent 
London, showroom of t 
Motor Co., Ltd., is this 





flowers made by Mill :r-Ke 


Permanent Flowers 
*‘Cinemoid”’ cellulose 
sheet manufactured b 

Celanese, Ltd. 


(Right) ‘“Parthenon”’ c 
used for the display 
and two fabricatec 


stands for “St. Michae ' ©0 
are manufactured 
General Celluloid 





(Right and below) 
Counters supp- 
lied to retail 
confectioners by 
Mars, Ltd., forthe 
display of their 
goods, are mould- 
ed in‘*Mouldrite”’ 
cream urea wood- 
filled moulding 
powder (I.C.I.) 
by British Artid 
Plastics, Ltd. 


PERMUTIT 


WATER SOFTENERS 


Cut grease like magic 
Make Wa shing-up 20 much easter 








Plumbing and Trouble 

(Right) Showcard for : : 
“ Permutit ’’ Water Soft- ==. : LET US GIVE YOU A DENORSTRATION 
eners in  ‘* Formica” bale ; ERE OR YOUR OWN ROME AND PROVE 
laminated plastic, manu- SOFT WATER COSTS YOU NOTHING 
factured by Thomas De La oe 
Rue and Co., Ltd., with ceca aa teen teetns 
silk-screen printing by {| : ‘ SuRENe $n caee a Cpeeeee venus 
Leon Goodman Displays, 
Ltd., incorporated by the 
interlaminate printing 

process. 


(Below) These showcases, panelled in 
‘*Formica” decorative plastic lami- 
nate (Thomas De La Rue and Co., Ltd.), 
were built for F. Kenyon, of Littleboro, 
Rochdale, by Dunstable Showcases, Ltd. 


(Left) Display stand for Halex combs, de- 

signed by E. J. Doudney, in four injection- 

moulded cellulose acetate components, 
moulded by Halex, Ltd. 





(Atove) Framework of shaped “‘ Perspex” 
strip was the central feature of a large 
display of sweet peas by Carters Tested ' ; 
Gente Ltd., at ws 1948 Chelsea Flower : ‘ (Above) Injection-moulded 
Show. ° cellulose acetate letters, 
\ fixed with two pins into a 
base of perforated acetate 
sheet, gives a varied number 
of uses for signs and dis- 
—==— 4 } | plays; these ‘* Movitex ” 
PLASTICS, AUGUST, 1950 wen esere are manufactured 
by Plastic Fasteners, Ltd. 





(Above and_ right) 
Stands for the display 
of valuable glassware 
and china at the British 
Museum are specially 
fabricated by Mr. H. V. 
Bottern one of the 
museum’s craftsmen. 
(** Plastics,”’ 1946/417.) 











“ High Polymer Physics.” A Symposium. 
Edited by Howard A. Robinson. pp. 
572. New York: Remsen Press 
Division, Chemical Publishing Co., 
Inc. Price $12. 

It is a completely healthy sign for the 
plastics industry at large that it is con- 
sidered economically possible to publish 
books such as these, for it has long been 
realized that while production of poly- 
mers is mainly a chemical field with a 
physico-chemical flavour, the testing of 
them and their uses and application are 
preponderantly the field of physics. High 
polymer physics may certainly be con- 
sidered a new subject. 

While this book is not a text book on 
this aspect of science, but a symposium 
of some 20 papers written on specific 
subjects by well-known American 
physicists, it is exceptionally valuable for 
the results obtained in the researches and 
for the descriptions of instruments and 
methods employed. It is published under 
the auspices of the American Institute of 
Physics. 

There are four parts: (1) Determination 
of molecular structure of high polymers 
(the specific subjects dealt with are con- 
cerned with indicators for determining the 
structure of glass, infra-red methods for 
determining structure of synthetic rubber 
and X-ray diffraction examination of 
pectins. (2) Physical properties of high 
polymers (mechanical properties of 
textiles; viscosities of dimethylsiloxane 
polymers; effect of time on thermal 
expansion, tackiness of GR-S synthetic 
rubber, etc.). (3) Chemical physics of 
high polymers (viscosity of dilute solu- 
tions of polymers; determination of 
polymer-liquid interaction by swelling 
measurements; thermodynamic properties 
of slightly cross-linked styrene-divinyl 
benzene gels, etc.). (4) Instrumentation 
(thermal diffusion of polymer solutions; 
a photo-electric instrument for light 
scattering measurements; a differential 
refractometer, etc.). 


“Acetylene and Carbon Monoxide 
Chemistry.” By John W. Copen- 
haver and Maurice H. Bigelow. pp. 
357. New York: Reinhold Publish- 
ing Corporation, 330, West 42nd 
Street. 10 dollars. 

Organic chemists, especially those 
engaged in work on polymers, will be 
grateful to the authors of this present 
work for the new “acetylene chemistry ” 
that is unfolded within it. The word 
“authors ” in this case is used in the sense 
of compiling, for the research related 
therein was the work of Dr. Reppe, 
Director of the Central Laboratory of the 
I.G. Farbenindustrie in Ludwigshafen. 
After the defeat of Germany, technical 
experts of Gt. Britain and the U.S.A. 


PLASTICS 


Book Reviews 


interviewed Dr. Reppe, but he was far 
from co-operative. The resulting book 
has been compiled from Reppe’s docu- 
ments. 

While Canada has long studied this 
subject and recently considerable research 
work has been carried out in Gt. Britain, 
in Germany chemists tackled the whole 
problem on a vast scale because acety- 
lene itself was an enormous industry in 
that country (it produced 1,700,000 tons 
of carbide in 1942) and utilized 237,000 
tons of acetylene per annum for chemical 
manufacture alone. This book makes a 
fascinating study and valuable not only 
for the general organic chemist but also 
to the polymer chemist, since the syn- 
thesis of monomers, such as vinyl acetate, 
vinyl carbazole, acetonitrile, vinyl 
chloride, vinyl ethers, vinyl pyrrolidene, 
etc., and their polymerization is ade- 
quately described. 


“Moulding of Plastics.’ By Frank H. 
Lambert. pp. 200. London: Geo. 
Newnes, Ltd. 21s. net. 

It is refreshingly unusual to find a 
book on plastics moulding which deals 
not solely with the highly technical 
aspects of moulding materials and pro- 
cedures, but which also covers (in a 
readily understandable and reasonably 
comprehensive manner) the more purely 
practical day-to-day operating problems 
of moulding. 

In the present concisely written book 
by Mr. Lambert, obviously a_ special 
endeavour has been made throughout to 
explain and illustrate as lucidly as 
possible the numerous practical require- 
ments associated with several important 
forms of plastics moulding and complete 
manufacture of plastics components. 
This is extremely interesting, and indeed 
valuable, because a book has thus been 
produced which will have the maximum 
value and guidance for the practical 
plastics moulding engineer and_tech- 
nician. Therein lies its special merit. 

Some of the earlier chapters give a 
clear, yet—one cannot help but feel— 
somewhat customary or routine account 
of the various processes of moulding 
employed in the plastics industry. These 
chapters, in fact, cover much of the 
ground already well turned up in recent 
times by other authors. 

The noteworthy features of the book 
which doubtless commend it to the prac- 
tical plastics technician, however, rest in 
the considerable amount of attention 
given to the important subject of com- 
ponent faults, their nature, how 
diagnosed, and the remedies which may 
be applied. In fact this treatment is 
particularly well done, chapters 9 and 14 
being exclusively devoted to this subject. 
A great number of helpful suggestions 
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and procedures are therein described, 
which will be found extremely helpful in 
the moulding shop. The many sugges- 
tions made, obviously based upon inti- 
mate and practical experience with such 
problems, will be found valuable in 
guiding the plastic moulder. 

Other chapters, notably those dealing 
with moulding press and_ injection 
machine accessories, are similarly help- 
ful, as clearly representing the author’s 
own experience. 

As a mould designer, the reviewer 
wishes that it had been possible for Mr. 
Lambert to give greater attention and 
more space to the designing and manufac- 
ture of moulds for the plastic industry. 
In a later edition, which one feels sure 
will certainly be called for, it is hoped 
the author will remedy this shortcoming, 
and also add to the excellent account of 
moulded component irregularities and 
defects, a description of those faults 
arising directly from deficiencies in the 
design of construction of the moulds. 

New ground has been covered in the 
chapters dealing with the latest trends in 
transfer and jet moulding, automatic 
moulding, and some new applications of 
high-frequency heating, all of which 
should prove of value to the practical 
moulder. The book is well illustrated, 
with clear diagrams and photographs 
showing modern equipment and 
accessories. W.M.H. 


“Cellulose Acetate Plastics.” By Vivian 
Stannett. pp. 325. London: Temple 
Press Ltd. 30s. 

This book may be considered unique, 
for while several important volumes have 


been written on the subject of the 
chemistry of cellulose and cellulose com- 
pounds, none, we believe, has been 
written before on their technology, 
namely, on their manufacture into plastic 
materials, that is, moulding powder, film, 
sheet, rod, etc., and on the manner in 
which they are moulded, fabricated or 
otherwise shaped into finished forms for 
industry or the public. 

The author, who is associated with 
Utilex, Ltd., the well-known acetate sheet 
producers, is admirably placed to impart 
a wealth of technical information on a 
subject that plays such an important part 
in the plastics industry. While much of 
the information given was first repro- 
duced in monthly sections in “ Plastics ” 
during 1947-8, it is important to see the 
material in book form and made avail- 
able to international technologists and to 
students. The book has been made com- 
pletely up-to-date, including, following 
several years’ stay by the author in the 
U.S.A., details of American methods and 
American machinery. 

(Continued on page 233.) 
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Plastics at the Continental Trade Fairs 


T the recent Hanover Trade Fair the 

German plastics industry was well 
represented, practically all the basic raw 
material producers as well as the large 
producers of plastics being among the 
exhibitors. At Basle, the picture was 
impressively crowned by the main plastics 
producer (Ciba A.G.). At Paris, apart 
from producers of plastics, there were a 
fair number of producers of machinery 
for the plastics industry. Each of these 
three Fairs appeared to present itself from 
a distinct angle. 

The Venditor Kunststoff - Verkauf 
Troisdorf, Koeln, of the Dynamit A.G. 
(formerly Alfred Nobel and Co.) had at 
Hanover a separate pavilion devoted to 
products of the plastic industry, which 
are now distributed by eight different 
sales departments. One of these depart- 
ments is devoted exclusively to polyvinyl 
chloride in its various harder and softer 
qualities. Another deals with semi- 
fabricated materials, such as laminates, 
non-laminated sheet material, rods, 
tubes, etc. Special departments have 
been created for vulcanized fibre, cellu- 
loid (including “ Cellon ” and “ Astralon,” 
the latter a mixed vinyl polymer), 
moulded and otherwise shaped com- 
ponents, and for the sale of domestic 
goods made of urea, melamine and 
polystyrene. 

Exhibiting at a trade fair for the first 
time since the liquidation of the I.G. 
in 1945, the Badische Anilin and Soda- 
fabrik drew special attention to their 
magnetic tape for sound recorders, which 
is supplied in three qualities. L extra 
consists of a band of “ Igelite” (“ Luvi- 
therm,” equivalent to polyvinyl chloride) 
into which a magnetic powder is mixed; 
great resistance against breaking, 
insensible against humidity and non- 
inflammable, high sound sensibility are 
claimed. LGD is made specially for 
dictaphones; its mechanical properties 
correspond to that of type LGN, but 
‘he material is not so sensible and there- 
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fore more suitable for dictating where 
high frequencies are not used. LGN is 
a band of “Igelit” provided on both 
sides with a magnetic powder; this has 
higher mechanical resistance than typ2 
L extra and is of high frequency 
response. These materials are supplied 
in reels of 1,000 m. length and 6.5 or 
6.35 mm. width. A special cement is 
supplied for connecting. 

Brushes have been developed of poly- 
vinyl chloride and polyamides, technical 
wires and strings of this material being 
offered under the names of “ Dorix,” 
“ Dorlon,” “ Dralon,” and “ Crinex.” 

Roehm and Hass GmbH. showed 
numerous applications of “ Plexiglas.” A 
centrifugal casting method is used for the 
production of large seamless tubes up to 
12 ins. diameter and 6 ft. long, with 7 to 
%-in. wall thickness. The transparent legs 
employed for the display of ladies’ stock- 
ings are produced in a similar manner. 
Some interesting lighting effects are now 
obtainable with “ Plexiglas”; decorative 
letters formed from sheet material are 
filled with fluid, and glass screens are 
placed between to provide iridescent 
effects in combination with fluorescent 
lighting. 

Ultraviolet absorbing “Plexiglas,” 
known under the name of “ Umbral,” is 
used as sun protection. Owing to its rela- 
tive high melting point for a thermoplas- 
tic (being resistant to boiling water at 120 
degrees C.), it can be usefully applied for 
medical equipment, and for wash basins. 

“ Plexiglas” is used by Mueller-Welt 
GmbH., Stuttgart, for the production of 
contact lenses, thus making good use of 
its low specific gravity, homogeneous sur- 
face, and high flexibility. The Augen- 
Muller, Wiesbaden, are producing arti- 
ficial eyes from the same material. 

J. P. Bemberg showed their “ Cupro- 
phan ” foils; Kalle and Co., their “ Cello- 
phan” foils. The latter firm showed also 
a super polyamide which can be easily 
printed. A special application seen was 
a protecting cover for a motorcar; 


this cover, when folded, is small enough 
to be carried in a handbag. 

Presswerk A.G., Essen, who are one of. 
the foremost moulding firms in Germany, 
have developed a compressed wood-base 
laminate for universal application. 
Known as “ Pagwood,” it has the appear- 
ance of natural wood, but can be 
moulded under application of heat and 
pressure. The material is scratch resisting, 
lustrous, non-porous, resistant to water, 
non-swelling and non-warping, and needs 
no further surface treatment. The main 
physical properties of this material, com- 
pared with wood, paper and fabric lamin- 
ates, are shown in Table 1. Supplied in 
sheets measuring 1.5 by 0.75 m., and 2 
to 6 mm. thick, it can be used as inside 
and outside lining for ship cabins, with 
a considerable saving in weight. Com- 
plete window frames, door frames and 
panels can also be made. Window frames 
for motorcars and railway carriages, com- 
plete instrument boards and lavatory seats 
are other applications. 

A similar material, developed by Dr. 
K. Mueller, Krefeld, is offered under the 
name of “Fibrit.” Whereas shaped 
wooden components, such as _ boxes, 
were hitherto made only by multiple hand 
and machine operations, a new method 
permits production by use of relatively 
simple moulds. 

At last year’s Hanover Fair the 
Kautex-Vietum method of applying 
tightly closing covers of plastics on the 
outside and inside of all kinds of pro- 
files, tubes or other hollow bodies, was 
shown for the first time. This year 
further technical developments could be 
studied. Although at present restricted 
to polyvinyl chloride, the method is 
applicable to all thermoplastics which 
are capable of shrinking or expanding 
when heated by steam or hot air. 

For externally covering tube, even 
with bends or of varying cross-section, 
material of considerably larger periphery 
is supplied; however, for lining tube 


Table !.—Data on “‘ Pagwood” and Comparable Materials 





“Compreg B*’* Beech plywood? 


Moulded 
fibre board, 
standard type 


Laminated 
fabric* 


Laminated 
paper? 





Specific gravity . 
Jending strength (kg./sq. cm.) ‘ 
mpact strength (unnotche4) (cm. ‘kg. /sq. “cm.) 
Mpact strength (notched) (cm. kg./sq. cm. m.) 
Compressive strength (kg./sq. cm.) ‘ 
Tensile strength (kg./sq. cm.) . 
nterlaminar strength (kg.) 
dardness (kg./sq. cm.) 
Modulus of elasticity (kg. /sq. cm. ) 
Water absorption (mg./sq. cm.) 





1.3-1.4 0.7-0.85 
1,200-1 600 600-1100 
18-30 one 


9-27 _ 
1,100-2,700 400-1000 
1,100 600 

250 — 


120,000 
125-250 


1,600 
120,000 
40-60 











0.9-1.05 
300-450 
18-25 
450 
300 


500 
150-300 


14 
1,300-1 500 











1 Grade referred to German Standard, DIN E 7707; 


2 grade FU, DIN 4076; 


3 grade Il, DIN 7706; 4 grades G and F, DIN 7706. 




































(Tavannes 





from the inside a much smaller diameter 
is used, so that it can be inserted easily. 
When heated and expanded the plastic 
fits itself lightly to the surrounding 
metal. The method has found use in a 
number of industries as a_ protection 
against corrosion; also for decorative 
purposes and as electrical insulation. As 
an inside coating for pipes, it is said that 
there are considerable advantages com- 
pared with the use of p.v.c. tubes. In 
the textile industry this method permits 
the coating of spindles, reels, linked com- 
ponents, and rollers of all types. Kautex 
Werk, Reinhold Hagen, Hangelar iiber 
Siegburg, are prepared to give licences 
for the industrial application of this 
covering method. 

The International Galalith Ges. has 
developed a _fabric-filled moulding 
material from which axle-bearing sliding 
plates for locomotives can be made. 
The same firm offers a wood fibre mould- 
ing mass, “Lignidur,” for the sliding 
bearings in rolling mills. Bearings and 
gears are also produced from “ Pag- 
wood,” already mentioned. 

Power transmission belts of polyvinyl 
chloride, of circular cross-section, V- 
shaped or flat, could be seen on a large 
number of machines, in particular for 
snall, high-speed machines used in the 
Swiss watch industry. Siegling, who are 
transmission-belt manufacturers, produce 
a combination of leather belts faced on 
the adhesion side with ‘“ Igamid,” the 
German counterpart of nylon. 

The Billeter longtable surface grinder, 
produced by Vereinigte Werkzeug- 
maschinenfabriken A.G., Frankfurt a.M., 
has the table slide faces constructed from 
laminates. This is one of the many 
applications for laminates which are now 
found in engineering. 


Fig. 1 (left). — Auto- 
matic pelleting machine. 


Co., S.A.) 


Fig. 2 (right).-Eccentric- 
type pelleting machine. 
(Wilhelm Fette.) 
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Pelleting Machines 
, At Hanover a number of improved 
rotary tableting or pelleting machines 


were exhibited. Schaudt-Maschinenbau 
has developed these machines for maxi- 
mum pressure from 3 to 6 and 10 tons. 
Their special feature is that one ram acts 
from above and another from below. This 
is said to be particularly of advantage, as 
the more intensive pressing reduces any 
tendency for increase in size after rejec- 
tion. It is possible, during operation, to 
adjust the amount of material, the pres- 
sure and the thickness of the tablet or 
pellet. Special devices such as variable 
speed drive, dusting equipment, auto- 
matic counter, and a sorting device, can 
be provided. The maximum area of the 
die is 20 by 30 mm., maximum filling 
weight 4 oz., and pro- 
duction rate up to 1,300 
pellets per hour. 

The Hamba Mas- 
chinenfabrik, Wupper- 
tal, has developed a 
rotary pelleting machine 
with 20 rams for pellets 
up to I-in. diameter, in 
which the . operating 
part of the lower ram 
runs in an oilbath, thus 
reducing wear even in 
high-duty service. 

Wilhelm Fette exhi- 
bited two types of 
machines for pelleting, 
the one a_ rotary 
machine with 24 rams 
for pellets from % to 
3-in. diameter and the 
other an ecentric press 
with a novel rotating 


filling device. The 
rotary machine of cir- 
cular form is com- 
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pletely enclosed, with a built-in collector 
chamber which prevents dust from getting 
into the operating mechanism (Fig. 3). 
Pressure can be adjusted up to 9,000 Ib. 
With three speeds for the rotary table, 10, 
15 and 21 r.p.m., pellets can be produced 
respectively at 14,500, 22,000 and 30,000 
per hour. By utilizing multiple punches 
for small pellets, a correspondingly 
higher output is possible. This machine 
is driven by a 2 h.p. motor. 

The eccentric machine (Fig. 2) is built 
for a maximum pellet diameter of 2 ins. 
and a compressing height up to 1 ins.; 
pressure is adjustable up to 35,000 Ib. 
Operating at speeds of 26, 38 and 
50 r.p.m., the production rate varies 
from 1,500 to 75,000 pellets per hour 
with single and multiple dies. The new 
rotary hopper device provides for 
uniform filling of the dies and ensures a 
uniform weight. Materials which do not 
flow easily can be pelleted without special 
treatment. An automatic clutch prevents 
overloading. 

The Swiss Tavannes automatic pellet- 
ing machines (Fig. 1) were exhibited at 
both Basle and Hanover. These are 
eccentric machines with a maximum 
pressure of 10 tons. A special accessory 
part of the equipment is an electric heat- 
ing element. It is claimed that the 
elevated temperature slightly hardens the 
surfaces of the pellet and prevents break- 





















Fig. 3.—Completely en- 
closed rotary _ pelleting 
machine, with  close-uf 


view of compressing de 
vice. (Wilhelm Fette.) 
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Fig. 4.—Automatic moulding press. 
(Tavannes Machines Co., S.A.) 


age and the formation of dust when 
handling the pellets. 


Compression Machinery 

Originally developed for the produc- 
tion of threaded parts such as screw caps 
for tubes, bottles and radio knobs, the 
range of compression machinery by 
Tavannes Machines Co., S.A., has been 
now extended to small parts without 
a screw thread, such as buttons, electric 
components, lamp sockets, etc. The 
machine exhibited (licence Stuedli) 
consisted of 10 hydraulically operated 
vertical cylinders, each operating indepen- 
dently and arranged on a common circle. 
Each cylinder carries a lower mould 
with the upper half fixed to a plunger in 
the upper part of a drum. This drum 
performs an intermittent rotary indexing 
movement, so that each cylinder is 
successively brought into the position 
just occupied by the cylinder ahead of it. 
The time interval can be chosen accord- 
ing to the curing time required for the 
moulding. The moulding material is 
supplied in the form of pellets fed from 
a hopper. 

The pellets are discharged at station I. 
In station II the pellet is put under pres- 
Sure, forcing the mould against the 
counter plunger and compressed. From 
Station II to station IX, softening, 
followed by curing, takes place, whereby 
the pressure is maintained. From station 
IX to station X the pressure is relieved, 
the empty lower mould returns to its 
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Fig. 5.—* Tavannes ” automatic moulding 

press, showing (above) general view of 

mechanism, and (right) device for feeding 
pellets. 


Original position, whereas the moulded 
parts are attached to the upper plunger. 
A special device now comes into opera- 
tion, which unscrews the finished part 


and drops it into a chute, and the die is 
then cleaned by a jet of compressed air. 
Great savings in manual labour and 
power consumption are claimed. 

Two types of Tavannes machines are 
made, one for parts with a maximum 
external diameter of 1% in., the other for 
te in.; with a three-impression tool, the 
respective production rates are 225 to 
900 and 675 to 2,700 components per 
hour. The actual working cycle can be 
adjusted for a period of 4 to 16 seconds, 
i.e., every 4 to 16 seconds one finished 
component is produced, but the actual 
duration of pressure on the individual 
component is much larger, i.e., from 28 
to 112 seconds, as the moulding cycle is 
performed during 7 stations. 

Ets. Gerep, Paris, showed one of their 
neatly constructed hydraulic four-pillar 
presses with upstroke cylinder for 120 
tons. G. Siempelkamp and Co., Krefeld, 
known for their large hydraulic presses, 
have developed special moulds which 
can be inserted into heated presses for 
pressing and moulding impregnated 
wood. 

Injection Moulding Machines 

R. F. Bockholdt showed the modern 
thermoplastic injection machines made 
by R. H. Windsor, Ltd., London. The 
automatic injection moulding machine 
SB 6/8, with a maximum charge of 8 oz. 
of cellulose acetate, is provided with an 
oil pressure system making the machine 


independent of pressure accumulators. 
With an injection time of 20 seconds and 
a 10-impression mould, ‘the production 
time per piece is only 2 seconds. 

Dr. Ing. Fritz Sommer showed two 
injection machines of horizontal design, 
14 to 2 oz. and 34 to 5 oz., the closing 
pressures being 35 tons and 70 tons 
respectively. Special attention has been 
devoted to the exchange and re-adjust- 
ment of the moulds. 

A. Triulzi, Milan, has_ recently 
developed a new type of injection 
machine for thermoplastics which was 
shown at Hanover this year. The closing 
of the mould is by a hydraulic piston, 
which ensures an absolutely tight closing 
of mould parts. Pressure is increased at 
the moment of injection. A_ special 
rotary feed system is used for feeding 
the material into the heating chamber, 
thus avoiding idle running and overheat- 
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ing of chamber and material. Three 
machine sizes are available for charges 
of 24, 5 and 10 oz.; a machine for 20 oz. 
is in the course of development. 

Hahn and Kolb, Stuttgart, showed a 
newly developed horizontal injection 
* machine with a closing pressure of 60 
tons, injection pressure of 6 to 15 tons, 
for a maximum injected volume of 
80 c.c., corresponding to a charge of 
about 2 oz. The injection speed can be 
varied between wide limits. 

Several of the French engineering 
concerns have developed a_ vertical 
injection machine. This arrangement is 
more space-saving; further, they can be 
easily adapted from existing two pillar 
vertical presses. 

Ets. R. Paul, Colombes, showed two 
vertical injection machines at Paris. 
Model AV 30 is for a charge of 
2 oz. per 30 seconds, with a maximum 
pressure of 30 tons. This machine has 
an independent hydraulic system. and is 
operated by a 9 h.p. motor. The injec- 
tion speed is 1 in./sec., whereas the speed 
of advance can be regulated up to 10 
in./sec. Model AV 100 is for a maxi- 
mum charge of 9 oz. per 30 seconds and 
a maximum pressure of 100 tons. The 
independent hydraulic system is operated 
by a 22 h.p. motor. 
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Ets. R.E.P., Lyons, showed a semi- 
automatic 34 oz. vertical injection 
machine for a production rate of 4.4 to 
20 Ib. (cellulose acetate) per hour. 
Pressure can be adjusted from 30 to 120 
tons. Heating is by saturated steam, 
using a steam generator which has been 
arranged directly on the press. A separate 
hydraulic accumulator, which is another 
development, can simultaneously feed 
presses. 


Machining of Plastics 


In the development of sintered car- 
bides and sintered carbide tools, there 
have been a number of improvements. 
The pioneer firm in sintered carbides has 
announced five new grades of carbides. 

H.W.G.  Hochleistungs Werkzeug 
GmbH., Bremen-Mahndorf, demon- 
strated the application of sintered car- 
bide tools for the machining of plastics. 
When drilling laminated paper perpen- 
dicular to the lamination, it is essential 
that a point angle of 110 degrees be 
used; when drilling in the direction of 
lamination, a point angle of 70 degrees 
has proved more advantageous. _ Solid, 
hard metal-tipped twist drills below 
1 mm. diameter have been produced 
in which the groove is ground into 
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the solid. These drills are of special 
importance for the drilling of plastics in 
the electrical and instrument industries. 
Other tools of importance for the plastics 
industry are solid sintered carbide taps 
for use in cutting threads from 3 to 9 mm. 
diameter. 

For the cutting of plastic sheets and 
foils, hard metal-tipped circular cutters 
have been developed. Circular sawing 
blades with inserted teeth fixed by 
brazing are produced down to pitches of 
7 mm. 

Diamond tools for the machining of 
plastics were demonstrated by a number 
of diamond tool firms. E. Winter and 
Son recommend the sawing of plastics, 
in particular of extruded sections, by 
means of copper saws in which diamond 
grains are pressed. Diamond pastes are 
highly recommended for the ultimate 
finishing of plastics moulds: the French 
representative of Engis Equipment, Ltd., 
demonstrated this at Paris. The Hyprez 
diamond paste is a scientifically built-up 
fluid which keeps the fine diamond grain 
in suspension. Very small amounts of the 
highly abrasive material are necessary; it 
is distributed from hypoderinic syringes 
and applied by rotary laps or wooden 
lapping sticks. 


POST OFFICE MODERNIZATION 


These two photographs show the interior of Chelmsford Head Post Office before and after modernization. 





The old grilles were 


replaced by nine “ Perspex” serving units held in position by aluminium fittings, stove enamelled with a special metallic silver finish. 
The front panel, with an oval hole, is made from }-in. clear “‘ Perspex” ; the wings are made from }-in. black “ Perspex,” and give 
privacy to the assistants working behind them. The length of the screens is 37 ft., height 2 ft. 5 ins. About 60 sq. ft. of clear and 
The job was designed and installed by Sign and Metal Industries, Ltd., a subsidiary of 
Acme Showcard and Sign Co., Ltd., using ‘‘ Perspex ”’ manufactured by I.C.I., Ltd., Plastics Division. 


94 sq. ft. of black ‘* Perspex” were used. 
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New Polymer of Trifluorochloroethylene 


POLYMER of _ trifluorochloro- 
ethylene is now being produced in 
commercial quantities in the U.S.A. 
under the name KEL-F. Although 
somewhat inferior to polytetrafluoro- 
ethylene in chemical, electrical and 
thermal properties, this new fluorine 
plastic is much easier to fabricate than 
P.T.F.E. and may be moulded by any of 
the standard methods on conventional 
equipment. This new fluorine polymer 
possesses the remarkable property of 
being amenable to heat treatment in a 
similar manner to steel. Just as the 
properties of steel may be widely varied 
by tempering or heat treatment, so may 
the properties of this polymer be varied 
over a considerable range. Conse- 
quently KEL-F may be made relatively 
soft and resilient, resembling a plasticized 
material, or harder and less yielding 
without expensive processing. A signifi- 
cant feature of such treatment is that no 
sacrifice of any of the stability 
characteristics of the plastic is made. 
Rapid cooling or quenching of KEL-F 
moulded material through the 400- 
300 degrees FF. temperature range 
produces both transparency and flexi- 
bility proportionate to the rate of 
cooling. Slow cooling and post-moulding 
treatment converts this plastic into a 
crystallized form which is milky in 
appearance and hard and resistant to 
distortion. 


Physical Characteristics 

The specific gravity of this polymer of 
trifluorochloroethylene, four-fifths of its 
weight being made up of the two 
halogens fluorine and chlorine, is 2.1. 
Rockwell hardness (R scale) is 111-115; 
impact strength (Izod) is 3.62 ft. lb./in. 
of notch, and tensile strength 5,730 Ib. 
per sq. in. at 77 degrees F.; flexural 
strength 8,260 lb. per sq. in. at 77 degrees 
F. and compressive strength 32-87,600 Ib. 
per sq. in. at the same temperature. 
The water absorption is nil and outdoor 
ageing after one year is negligible. No 
effect has been observed when KEL-F is 
exposed for long periods of time to con- 
centrated sulphuric, hydrofluoric and 
hydrochloric acids, to strong caustic, to 
fuming nitric acid, aqua regia and other 
vigorous oxidizing agents. It is equally 
resistant to most organic solvents, but is 
slightly swelled and plasticized by highly 
halogenated materials and aromatics. 
This plastic is able to retain its physical 
properties unimpaired over a tempera- 
ture range of -—320 degrees F. to 
375 degrees F. The dielectric constant 
is in range of the best available 
materials, but the inclusion of a chlorine 
atom in the molecule introduces a dipole 
which has an adverse effect on the elec- 


trical properties in the 


frequency range. 

Compression moulding needs to be 
carried out at temperatures between 
445 degrees F. and 590 degrees F., 
depending on the grade of polymer 
using a die of high-alloy steel or 
chromium-plated high-temperature steel. 
The pressure used should commence at 
200 1b./sq. in.,° to be raised to 
10,000 Ib./sq. in. and then drop to 
2,000 Ib./sq. in. by the time the die has 
reached 250 degrees F. Pressing time 
for 0.6-in. thick discs usually varies from 
20 to 40 minutes, depending on the 
grade. Transfer moulding of this fluorine 
plastic can be carried out without 
difficulty provided the die temperature 
range is 500 degrees F. to 600 degrees F. 
KEL-F injection moulding may be con- 
ducted in the same manner as other 
thermoplastics, except that it is done at 
a higher temperature level. The mould- 
ing temperature recommended is from 
440 degrees F. to 620 degrees F. and the 
pressure from 5,000 to 20,000; die 
temperature is 300 degrees F. Extrusion 
can be carried out at a die temperature 
of 500-650 degrees F. In general, the 
maximum retention of the outstanding 
properties of the polymer will resuit 
from the operation being carried out at 
the lowest temperature at which a 
properly extruded product can _ be 
obtained. When the material emerges 
from the die, cooling is usually effected 
by exposure to the atmosphere of high 
boiling liquids, which is calculated to 
slow down cooling and so prevent case- 


very-high- 


hardening of the outside surface of the 
profile. 

The moulded plastic can be readily 
machined and heat-sealed; here, again, 
the polymer offers an important advan- 
tage over P.T.F.E., which cannot be 
heat-sealed. KEL-F film has _ been 
extruded to 0.005 in. thickness and is 
used for the packaging of highly corro- 
sive chemicals, all welding being carried 
out on specially adapted heat-sealers. 

Applications in Industry 

Limited experience in the electrical 
industry indicates that this new fluorine 
polymer will find an important outlet as 
insulation and wire coating, and con- 
denser foil for applications under 
corrosive conditions at extended tem- 
perature ranges in motors, transformers, 
control instruments, signal devices, radio 
and radar. 

Probably the widest use will be found 
for KEL-F in the chemical industry and 
related fields, as valve seats and packing: 
as pump packing and diaphragms, 
chemical pipes, tubing and gaskets; as 
protective coatings on chemical process- 
ing equipment and _ containers; as 
collapsible bags for storage of liquid 
fuels, including fuming nitric acid; for 
laboratory equipment and clinical uses. 

There seems little doubt that a very 
important application for KEL-F will be 
as a lining for chemical plant. Here a 
relatively thin film can be used, joints 
being heat-welded, and made to fit 
snugly against the wall of the vessel, 
which may be made of wood, concrete 
or metal. 








symposium on Polymer Chemistry 


S already announced in this journal, the 
Plastics and Polymer Group of the 
Society of Chemical Industry has arranged a 


Symposium on “Polymer Chemistry as 
Applied to Plastics,” which will be held in 
the Beveridge Hall, The University, Lon- 
don, September 21 to 23, inclusive, 1950. 

The Symposium will be opened on the 
morning of September 21 by Professor E. K. 
Rideal, and will include four subsequent 
sessions as follows:— 

Sept. 21 (afternoon).—Chairman: Professor 
H. W. Melville. “The Tools of Polymer 
Research.” Photometry, light scattering, 
infra-red and X-ray spectroscopy, viscometry, 
organic chemistry. 

Sept. 22 (morning)—Chairman: Dr. J. C. 
Swallow. “The Relations Between Structure 
and Proportion of Polymers.” Effect of 
molecular size and shape, cross-linking, etc., 
on electrical and physical properties, with 
particular reference to the crystalline, 
amorphous and rubbery states. 

Sept. 22 (afternoon)—Chairman: Dr. 
R. F. Hunter. “ Polymerization and Poly- 
condensation (Theory).” Kinetics of ionic 
and free radical reactions, redox system, 


mechanism and polycondensation and like 
reactions. 

Sept. 23 (morning).—Chairman: Dr. 
J. J. P. Staudinger. “ Polymerization and 
Polycondensation (in practice). Continuous 
v. batch polymerization, heat, transfer prob- 
lems, low temperature polymerization, high- 
pressure reactions, practical aspects of con- 
tinuous reactions. 

Each of the four sessions will involve the 
presentation of about six papers, which will 
be followed by general discussions. 
Shortened versions of the contributions will 
be preprinted and distributed to subscribing 
participants. 

The registration fee for the Symposium 
will be 10s. to members and £2 2s. to 
non-members of the Society of Chemical 
Industry. In conjunction with the meeting 
it is hoped to arrange a limited number of 
social functions. 

Communications relating to the Sym- 
posium should be addressed to Dr. N. J. L. 
Megson, Hon. Organizing Secretary, Room 
716, Shell Mex House, London, W.C.2, from 
whom forms of application will shortly be 
available. 































Stacking Tray 
The new anti-pilfer stacking tray by 
Creators, Ltd., King’s Road, New Haw, 


Weybridge, Surrey, has been introduced for 
use in factories. Due to the presence of the 
beading all round the edge of the tray, top 
and bottom, the removal of a jar of jam 
or the like from a stack of such jars is 
frustrated. The “tray” consists merely of 
a sheet of phenolic laminate with a beading 
in semi-rigid p.v.c., which is high frequency 
welded. The use of such trays permit the 
storage of jars in the minimum of space, 
placing one such tray between each succes- 
sive layer of jars in the stack. In use, in 
stack formation, only those jars on the top 
of the stack are immediately removable. 


Addressing Machine 

The new SHA addressing machine by 
Adrema, Ltd., is built into a moulded plastic 
cabinet, which is very strong yet light in 
weight and ideal for the job. Due to this 
feature, the complete machine measures 
only 9 ins by 14 ins., and weighs less than 
20 lb. The black surround is injection 
moulded in cellulose acetate, total weight of 
this part being only 24 oz. The cream cover 
plate is made from “ Perspex ” sheet. Plastic 





Addressing machine (cellulose acetate and “‘ Perspex”). 
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New Productions in Plastics 


parts are by J. F. Kenure, Ltd., Feltham, 
Middlesex. 


Toy Motorcar 

This toy “Rolls-Royce” car by The 
Mettoy Co., Ltd., Harlestone Road, North- 
ampton, is injection moulded in red cellulose 
acetate. It was shown by Courtaulds, Ltd., 
at the 1950 B.I.F. as an example of the use 
of Courtauld’s acetate moulding powder. 


Miniature Insulation Sleeve 

This tiny insulation sleeve is transfer 
moulded in “ Bakelite” material by the 
Sperry Gyroscope Co., Ltd., for the new 
aircraft gyro magnetic compass which is 


known as the “Gyrosyn” compass. The 
material used maintains high electrical 
resistance under all climatic conditions, The 


sleeve is really one moulding within another 
moulding; the central wire is completely 
insulated from its metal sleeve by “ Bake- 
lite” material, and the complete assembly is 
encased in a second moulded insulating 
sleeve. It is an excellent example of pre- 
cision work, the actual size of the job being 
readily noted from our photograph. 


(Above) Toy “‘Rolls- 
Royce” (cellulose 
acetate). 
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Juice Extractor 
The bowl of the juice extractor on the 
“ Kenwood” food mixer (Kenwood Electrics, 


Ltd.) is moulded in “ Bakelite” urea. This 
is a good example of the opportunity which 
the use of Bakelite materials affords for 
combining good engineering design with 
attractive appearance. The bowl is hygienic 
in use and easy to keep clean. Case 
Development Co., Ltd., Kangley Bridge 
Road, Lower Sydenham, London, S.E.26, are 
the moulders. 


Juice extractor bowl (urea). 
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PRODUCTION 


(Right) New plastics 

extruder by Reed 

Brothers(Engineering) 
Ltd. 


(Below) Ferranti 
portable viscometer. 


VISCOMETER.—There are many steps in 
research and control work on plastic raw 
materials where a measurement of viscosity 
is of great importance. The aim of the 
portable viscometer produced by Ferranti, 
Ltd., Moston, Manchester, is to enable 
laboratory methods of measurement to be 
applied under industrial conditions. 

The “Ferranti” viscometer consists of 
a rotating outer cylinder, driven by a small 
motor operating from 200-250 volt A.C. 
mains, with a second cylinder located 
coaxially within it. The inner cylinder is free 
to rotate against a calibrated spring with a 
pointer to show the angular deflection. The 
mechanism for driving and measuring is 
oncased at the top of the instrument with a 
glass window for viewing the dial. To mea- 
sure the viscosity of a liquid, the cylinders 
are simply immersed in the liquid, the motor 
S$ switched on and the viscosity is read on 
the calibrated dial at the top of the instru- 
ment. Should there be any change in vis- 
cosity due to such causes as change in tem- 
perature or thixotropy of the liquid, these 
can be observed continuously. 

The instrument weighs only 34 Ib. and 
may be used for testing liquids in tanks, 
vats and small containers down to 2}-in. 
diameter without the need for sampling and 
temperature control. The standard models 
cover the range 0-500,000 poises. 
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Raw Materials, New Plant, Works 
Organization, Control Apparatus, 
Research, Personal and Trade Notes 


NEW PLASTICS EXTRUDER by Reed 
Brothers (Engineering), Ltd., Cuba Street, 
Millwall, London, E.14, with 2-in. diameter 
screw, has an output of 20 to 50 Ib. per 
hour depending on the type and plasticity 
of the material. It is suitable for handling 
all extrudable plastics, and will make solid 
sections, tubes, or cable covering. The 
screw is of special nickel-chrome steel, with 
diminishing depth of thread, water-cooled, 
and easily withdrawn from the front of the 
machine for cleaning. The machine is driven 
by a 6/7} h.p. motor, giving a stepless vari- 
able speed on the screw of 21 to 63 r.p.m. 
The extrusion cylinder is fitted with a 
hardened steel liner for corrosion resistance, 
and is arranged for tangential feed of 
material. The cylinder is heated by electric 
band elements having a total load of 3 kW. 
Thermostatic control ranges from 150 to 400 
degrees F. A die holder of the straight- 
through type is normally fitted, but a right- 
angle head for cable covering can be 
supplied. 


PRESSURE CONTROL.—Particulars of 
the new “Teddington ’-type QY pressure 
control are given in leaflet NS 17 of the 
British Thermostat Co., Ltd., Sunbury, 


View in workshops 
of the Production 
Engineering Re- 
search Association, 
showing young 
engineers from a 
member firm 
investigating press- 
tool blanking and 
stripping forces 
with measuring 
instruments _ built 
into the die set. 
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Middlesex. This instrument, which entirely 
replaces the old “Teddington” types PL 
and PH, is supplied with three standard 
adjustable ranges between the limits of 28-in. 
mercury vacuum at 250 Ib./sq. in., for low, 
medium and high pressure duty. The range 
adjustment is external to the outside case. 
Overall dimensions are 5} ins by 3 ins. by 
2} ins. 


FLEXIBLE SHAFT.—A self-contained 
flexible shaft with rubber-covered outer. 
casing recently introduced by E. C. Hopkins, 
Ltd., Grosvenor Street West, Birmingham, 
can be coupled on to any size or type of 
motor spindle or power take-off and will 
perform all the duties of a normal flexible 
shaft. It should prove invaluable to anyone 
not wishing to instal a complete flexible 
shaft machine or who wishes to utilize 
existing machinery such as bench tool 
grinders, polishers, lathes, etc., for other 
Operations. Fitted with a chuck it can be 
used for holding drills, or with a handpiece, 
for screwdriving and similar operations. 
The standard shaft is } to }? ins. diameter, 
5 ft. or 8 ft. long, but any length can be 
supplied to suit the user’s requirements. 


PRODUCTION ENGINEERING 
RESEARCH.—A course of six months’ 
training in production engineering develop- 
ment has been introduced by the Production 
Engineering Research Association at their 
Melton Mowbray headquarters. The courses 
were started last year at the request of mem- 
ber-firms to provide an opportunity for their 
most successful young engineers to acquire a 
progressive outlook on all aspects of produc- 
tion. Each course includes practical experi- 
ence with the Association’s research teams, 
talks and discussions with senior engineers 
and works visits to illustrate the manufacture 
of widely different products. 

Each engineer taking the course is attached 
to a research team investigating metal cut- 
ting, presswork or machine-tool perform- 
ance; other subjects are being added to the 
list as the Association’s range of activities 
are extended. The experience gained is not 
restricted to one subject. Talks on metal cut- 
ting, presswork, utilization of machines, 
standardization, cutting fluids, the use of 
statistical methods in research, surface finish 
and other branches of production engineering 
are given and are followed by discussions on 
the application of research in these fields. 
During these talks the students are also 
shown how the Association’s library, techni- 
cal inquiry service, photo-copy service, and 
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other information services can be used to 
best advantage. Experience in designing and 
calibrating special measuring equipment and 
tools used in production engineering research 
is a valuable feature of the course. 

The third student course began last April; 
from January, 1951, courses will begin in 
January and July instead of October and 
April. The courses are not intended to 
replace a normal engineering education or a 
factory apprenticeship, and engineers 
accepted for the course must have reached 
a satisfactory standard of education in 
engineering and have practical experience. 


GAUGE AND TOOL MAKERS’ 
ASSOCIATION.—The next quarterly lun- 
cheon of the Association will be held on 
October 3, at the Savoy Hotel, London, 
when the guest of honour and chief speaker 
will be Mr. Leonard P. Lord, chairman of 
the Austin Motor Co., Ltd. 


WALL TILE STANDARDS.—The first 
commercial standard for polystyrene wall 
tile has just been announced by the 
Commodity Standards Division of the 
National Bureau of Standards, Washington, 
D.C. According to the Society of the 
Plastics Industry, Inc,, this standard is 
identified as Commercial Standard CS 
168-50 “ Polystyrene Plastic Wall Tiles and 
Adhesives for their Application.” The new 
standard, whose preparation was instigated 
by the Society of the Plastics Industry over 
two years ago, represents the best current 
practice of the polystyrene plastic wall tile 
industry. A “ hallmark ” has been included, 
and may be used by a manufacturer to 
indicate his compliance with this standard, 
which covers methods of test, materials, 
workmanship, tolerances, thickness, opacity, 
internal stress, colourfastness, and other 
detailed requirements. The adhesives 
used for installing the tile are also specified. 


BUTYL ACETATE.—British Industrial 
Solvents, Ltd., have announced a _ reduc- 
tion of £5 per ton in the price schedule for 
butyl acetate. This will apply on all 
despatches made on and after July 1. The 
reduction will be applicable both to spot 
and contract prices. 


ASBESTOS TEXTILES.—A new booklet, 
“Asbestos Textiles and the Electrical 
Industry,” published by Turner Brothers 
Asbestos Co., Ltd., Rochdale, illustrates the 
many and varied ways in which the electrical 
industry is served by asbestos. It stresses 
the importance of the technical advances 
which have been made in the selection and 
treatment of asbestos fibres to meet the 
exacting conditions of modern practice. 
Asbestos slivers, rovings and yarns are 
highly absorbent to resins of all kinds and 
the physical bond between the resin and the 
asbestos fibre is particularly intimate. The 
booklet includes a number of very excellent 
photographs. 

ERINOID P.V.C.—An informative 16- 
page booklet on their polyvinyl com- 
pounds has been published by Erinoid, Ltd., 
Lightpill Mills, Stroud, Glos. By this com- 
pany, p.v.c. is made in standard rigid, semi- 
rigid and flexible grades in the form of 
moulding powders, extruded sections, pressed 
sheets and calendered sheeting. The various 
properties of the three standard grades are 
set forth in a table extending to two pages 
of the present booklet. Supplementing this, 
there is detailed information on injection 
moulding, compression moulding, extrusion, 
blow moulding, forming, and the covering 
of metal tubing, as applied to p.v.c. Two 
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further sections, treated in equal detail, relate 
to the welding, cementing and stitching of 
p.v.c. and the individual techniques of 
machining the rigid grade. 


CRYSTALATE, LTD., announce that 
their administrative offices (including Mica 
Products, Ltd.) have removed from Golden 
Green, Tonbridge, Kent, to “Crystalate 
House,” Mill Lane, Tonbridge, Kent. The 
telephone numbers have been changed from 
Hadlow 233-4-5 to Tonbridge 226-2-3-4-5. 


BAKELITE, LTD.—In the course of his 
speech at the 24th annual general meeting of 
Bakelite, Ltd., held in London, June 29, 
Mr. H. V. Potter, chairman and managing 
director, said that for three parts of 1949 
trade was on a reduced level compared with 
1948, but during the last quarter of 1949 
sales showed a marked improvement, which 
has continued. Trading profit for 1949 was 
£200,275 compared with £247,724 the pre- 
vious year. 

Thermosetting materials still form the 
main part of the company’s sales and during 
the year a number of new and improved 
products have been introduced as part of 
their policy of expansion. Amino plastics 
activities have been extended by installing 
plant at the company’s Aycliffe factory for 
the production of white urea moulding 
material and plans are going forward to 
increase the manufacture of white as well as 
coloured materials. The company still have 
a great deal of faith in the expansion of their 
phenolic moulding materials into new and 
more extended products, but feel that amino 
plastics activities should be developed so as 
to add another group to the present range 
of products. 
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Plans for the manufacture of polyvinyl 
chloride and copolymer resins have been 
modified and are proceeding. Satisfactory 
progress has been made in the production 
and sales of “ Vybak ” rigid and elastomeric 
sheet. During the year under review the 
company installed one of the most modern 
calenders in the world. 

The sales of the subsidiary company, 
Warerite, Ltd., increased during 1949 com- 
pared with 1948, and also have continued to 
increase during the current year. Plans are 
therefore in hand for augmenting produc- 
tion of decorative laminated sheet. 


TUFNOL, LTD., have opened a new 
branch office at 6, Clare Street, Bristol, 1. 
(Teleuhone: Bristol 23304-5.) The new 
branch will control the selling arrangements 
of “ Tufnol” in this area and co-operate in 
technical developments incorporating _ its 
use. Previously this responsibility was shared 
by the Birmingham and London Offices. The 
manager of the new branch is Mr. W. L. 
Tout, who has been resident engineer for 
Tufnol, Ltd., in the West Country since 
1945. . 


LACRINOID PRODUCTS, LTD.—In the 

account of the “ Open Day” at these works, 
published in our July issue (page 200), it 
should have been stated that the presses in 
the moulding shops range from 50 to 250 
tons, operating at a pressure of 1 ton per 
sq. in. 
_ AIRFIX PRODUCTS, LTD.—In con- 
tinuance of their policy of centralizing pro- 
duction and adrninistration under one roof, 
Airfix Products, Ltd., who last year incor- 
porated their two factories into one large 
unit at Wandsworth, now advise us that as 
from August 14, 1950, their head office and 
showroom will also be transferred to 
Wandsworth. All future correspondence 
should be addressed to Airfix Products, Ltd., 
Haldane Place, Garratt Lane, London, 
S.W.18. (Telephone: Battersea 1023-4-5.) 


FRASER AND GLASS, LTD., announce 
that Mr. J. M. Cheesbrough, sales manager, 
and Mr. J. G. Wigginton, secretary, have 
been appointed to the board of directors. 

BAIRD AND TATLOCK (LONDON), 
LTD., regret to report the death of Major 
E. F. Campbell, one of their directors, who 
was fatally injured in a motoring accident 
in Scotland on July 6. 


T. H. AND J. DANIELS, LTD., manufac- 
turers of hydraulic presses and plastics 
moulding plant, are holding an ‘“‘ Open Day” 
at Lightpill Iron Works, Stroud, Glos., on 
Saturday, September 30. They will be 
‘pleased to hear from any readers of 
“ Plastics” who would be interested in 
accepting an invitation to be present. 


GIFT TO TECHNICAL COLLEGE.— 
One of the latest-type E.M.B. injection 
moulding machines, complete with a set of 
dies, has been presented to the Birmingham 
Central Technical College by E.M.B. Co., 
Ltd., of West Bromwich, the well-known 
makers of die-casting machines, injection 
moulding machines and air presses. 


Mr. P. A. Delafield, M.A. (Cantab.), 

F.P.1., Director of British Resin Products 

Ltd. and British Geon Ltd., President of 
the British Plastics Federation. 


This drawing was made by Fred 
y, the well-known cartoonist. 
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successful Designing 


for Plastics 


Moulding—XIll 


By W. M. HALLIDAY 


Continuing his discussion of the design of some typical components, the 
author proceeds to consider the application of bossing, which is a 
valuable practical expedient to the mould designer and tool maker 


N the successful development of satis- 

factory design forms for plastics 
moulded components, due consideration 
should be given, at an early stage, to the 
possibility of the application of bossing, 
at certain selected points in the configura- 
tion of the part, in order to derive specific 
practical advantages. 

This point will arise with particular in- 
sistence in the case of mouldings which 
are required to fulfil some industrial pur- 
pose, and where consequently they must 
possess a high ratio of strength to weight, 
or base wall thickness, and, moreover, 
must have due rigidity and good resist- 
ance to deflection and distortion. 

The advantages to be obtained by the 
judicious use of bosses will especially 
accrue in respect of improved strength in 
the wall of the part; enhanced appear- 
ance; greater economy in the amount of 
material entailed in the composition of 
the component; additional ease during 
the actual moulding operation; and last, 
but not the least important, increased 
simplicity in regard to mould design, 
construction and use. 

The introduction of bosses, of one kind 
or another, will be found especially desir- 
able in connection with moulded articles 
having some portion of their wall to be 
maintained to slender proportions, and 
thus would otherwise be relatively unsup- 
ported. Components having extensive 
surface areas, of thin cross-sectional 
thickness, may also be simply yet ade- 
quately buttressed by the inclusion of 
bosses at pre-selected locations. 

If the moulded components have to be 
formed with moulded-in inserts, it will 
generally be found advisable to situate 
such a metallic component within a 
bossed-up portion of the component wall. 

Where holes have to be moulded, or 
later machined in the component for the 
provision of fixing devices, such as 
Screws, pins, hinges and like fastening 
arrangements, again bosses can often be 
very advantageously employed to 
Strengthen the critical areas in which such 
fixing holes, etc., have to be located. 

Practically all compression and injec- 
tion-type mouldings required for indus- 
trial purposes will be designed, or could 
be more successfully designed, with 
bosses of one kind or another. 


Objectives to be Attained by Using 
Bosses 
Before proceeding to consider the 
various boss designs available for use 
with compression and injection mould- 
ings, it will be useful to describe briefly 
some of the main practical objectives to 
be achieved by their application to a 
design form. Generally bosses will be 
employed either to gain some simplifica- 
tion of the component design, or to 
obtain greater ease in the manufacture 
and usage of the mould. 


Features Relating to the Component 

(a) One of the most extensive applica- 
tions of bossing is to provide an ade- 
quate wall support around cored holes, 
slots, recesses, and similar moulded-in 
formations and openings to be provided 
in a component. Very often these holes, 
etc., may have to be situated at appreci- 
able distances from the main wall of the 
part, yet to be connected integrally there- 
to. Unless a boss projection were to be 


employed for such purposes, it might be ° 


necessary to thicken up the wall at some 
point so as to provide location for the 
hole, etc. 

(b) By the intelligent use of bossing it 
will also be possible with the general run 
of moulded articles, to obtain appreciably 
worth-while economies in the volume of 
material contained in the component. 
This will arise from the better elimination 
of excessively thick wall portions, and the 
readier achievement of a more uniform 
wall thickness throughout the part. 

This advantageous feature will be 
particularly applicable and found valu- 
able in the case of components having an 
intricate design form, which embraces, 
for example, a number of deeply cored 
holes and similar moulded-in openings. 

Moreover, if the component is unusu- 
ally large in surface area, wall thickness, 
or complex in configuration (or alterna- 
tively, if very large quantities of smaller 
and maybe simpler articles have to be 
produced), such savings in plastic material 
may give rise to very substantial cost 
reductions over the entire batch of parts. 
Generally, too, these savings will often 
much more than offset the added costs 
incurred when manufacturing the mould 
equipped with the requisite boss-forming 
features. 
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(c) The wall strength and mechanical 
rigidity of a component may often be 
considerably increased with but little 
addition, if any, in the amount of plastic 
material required to fashion the article. 

Sometimes the designer will find this 
particularly helpful, as, for instance, in 
respect of components possessing long, 
thin and relatively unsupported wall sec- 
tions. By adding bosses, of small size, 
at pre-selected points, the section of the 
component may be appreciably stiffened 
in resistance to bending, distortion, or 
cracking. 

(d) Bosses may often be very usefully 
adopted as a means for providing bearing 
surfaces, or location, steps, or stops, for 
other components which later have to be 
assembled with the part in question. 

(e) Bosses are also very widely 
employed to provide the requisite 
anchorage locations for the moulding-in 
of metallic inserts. On the other hand, 
if holes, etc., have to be machined later 
into the moulded component, bosses will 
usually offer one of the simplest and least 
expensive means for facilitating such 
provisions. 

(f) Bossing is very advantageously used 
with many non-industrialtype com- 
ponents, as a means for improving the 
surface finish and general appearance. 
Large, flat-surface areas which otherwise 
would be entirely unrelieved and possess- 
ing poor light-reflection properties, may 
often be successfully broken by the intro- 
duction of one or two raised bosses, 
especially if such provisions can also be 
used to even out wall thickness of 
internal recesses and openings contained 
in the part. 

(g) Bosses may also be used to advan- 
tage as a means for mounting fastening 
and fixing devices to the component at a 
later machining or assembling stage. 


Features Relating to Mould 
Construction and Use 


Bossing is a very valuable practical 
expedient available to the mould designer 
and toolmaker for more economically 
satisfying several important requirements 
associated with the manufacture and 
usage of a mould. The following impor- 
tant points will be worthy of note. 

(h) The provision of bosses on the 
internal or external surfaces of a plastics- 
moulded component may often prove of 
the greatest practical utility to the mould 
designer and user in the following 
manner:— 

As is well known, with both compres- 
sion and injection types of mould it is 
necessary to ensure that the finished 
component, upon solidification after 
curing, or injection into the cavity, must 
adhere to the moving half of the mould, 
so that its ejection can be more easily 
accomplished. 

With very many moulded components 
of very simple design form and shape 
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this is not always easy to arrange, 
especially in the case of injection mould- 
ings comprising mainly large, flat, solid 
shapes, devoid of cored openings or 
holes. 

If, however, bosses have to be intro- 
duced into the component design, for any 
of the reasons stated earlier, then these 
elements can often be judiciously dis- 
posed relative to the parting-line surfaces 
of the mould, so that the finished article 
will be caused to adhere to the movable 
block in a much more reliable manner 
than would otherwise be practicable. 

In this way, bosses will be found very 
greatly to assist in simplifying ejection 
and the extraction of the finished mould- 
ings, and therefore will be reflected in 
substantial savings in operating time and 
attention. 

(i) Bossing is also generally capable of 
materially assisting the moulder in 
restricting undesirable shrinkage stress- 
ing of the component before it can be 
ejected from the tool. 

This will be particularly so in the case 
of large-size mouldings having very thin 
walls and relatively slender proportions. 
Long articles will contract a substantial 
amount upon cooling in the mould. and 
if the cross-section is small and weak, the 
normal shrinkage may give rise to 
numerous troubles, such as distortion, 
cracking, or even complete fracture of 
the part. 

By introducing small, bossed-up por- 
tions at selected locations over such long, 
thin-walled sections, contraction strains 
can usually be considerably nullified, and 
the whole moulding operation simplified 
to an appreciable extent. 

(j) Bosses may also be employed to 
serve as locators and retainers for 
metallic inserts, cores, etc., which have to 
be admitted to the mould. 

(k) Bossing will also prove highly desir- 
able with many types of mouldings in 
order to achieve more uniform wall 
thickness of material and give better 
flowing capacity to the mould. This will 
be especially valuable in the case of com- 
pression moulds by ensuring more 
equalized curing of the various sections. 

(1) By increasing the strength and 
rigidity of a component by suitably 
bossing, the moulder will gain advan- 
tages, because it will be easier and simpler 
to eject the component out of the mould, 
Parts will thus be produced having much 
less distortion or rubbed surfaces. 

(m) As a means for avoiding or limit- 
ing distortion strains, wall collapse by 
shrinkage, surface sinks, under-cure, poor 
flow, cracking, and kindred component 
irregularities or moulding faults, bossing 
will usually be one of the most valuable 
and successful design solutions. 

(n) Bosses are generally made cylin- 
drical or conical in shape, being repro- 
duced in the component from cavity 
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formations of the same shape. The 
manufacture of such cavity accessories 
will, therefore, be of the simplest and 
most economical kind, because these 
regular standard shapes are capable of 
being machined quickly and_ very 
inexpensively. 


General Design Considerations 
Governing the Use of Bosses 

Usually bosses are employed in con- 
junction with core plugs, or pins 
required to form holes through or within 
the bossed-up portions. In the great pro- 
portion of mould constructions very little 
additional toolmaking operations or 
unusual problems will be associated 
with the reproduction of such cored boss 
formations. 

It is important for the designer to bear 
this toolmaking point constantly in view 
when evolving the final design form of a 
component. Cylindrical or conical bosses 
are the easiest to manufacture in the 
mould. If bosses of an irregular or 
unusual shape are required it may be 
necessary to make up special forming 
cutters before the necessary cavity 
formations can be machined, and this 
task would, of course, incur additional 
toolmaking charges for the manufacture 
of the mould. 

When proposing to employ bosses in 
connection with any particular com- 
ponent design, due consideration must be 
given to a number of highly relevant 
points. 

Disposition of Bosses 

In so far as the general design features 

of the component will permit, bosses 


. should be situated so as to lie at right- 


angles to or parallel to the main parting 
line in the mould. This will be 
important for two major reasons. 

In the first place, if a boss on a com- 
ponent is located exactly at right-angles 
to the parting line in the mould, the task 
of machining the necessary cavity 
portions in the mould block for repro- 
ducing the boss will be considerably 
simplified. Bosses disposed at difficult 
angles to the main mould parting may 
require special setting-up operations, and 
mounting fixtures which will entail 
additional cost on the mould manu- 
facture. 

Secondly, and most important, bosses 
located at right-angles to the main part 
ing of the mould will permit the finished 
component to be most easily extracted 
out of the cavity because the line of such 
eiection will then coincide with the axial 
line of projection of the bosses formed 
on the part. 

If a component were to have a design 
form embracing a number of bossed-up 
nortions located not at right-angles to 
the main parting in the mould, consider- 
able difficulties might be encountered 
when ejecting the article. To overcome 
such interference difficulties, it - would 
probably be necessary to provide the 
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mould with “splits” in the case of a 
compression moulding, and with an 
injection moulded part the tool might 
have to be arranged with collapsible 
cores and detachable cavity blocks in 
order to allow ejection otherwise than 
at right-angles to the parting. 

It would be possible, however, to 
locate a boss transversely in the mould, 
having the parting line disposed centrally 
along its length. This arrangement would 
mean, of course that a semi-cylindrical 
cavity portion would have to be 
machined in each mould block. This 
would not only entail a greater amount 
of toolmaking time and care, but would 
raise a precision matching point in the 
two halves of the mould. 

When determining the proper disposi- 
tion of bosses full regard must also be 
paid to the general shape of the com- 
ponent and in particular, in what degree 
and manner the wall thickness varies 
throughout the component. 

For example, in the case of a compres- 
sion moulded article, it would be unwise 
to situate bossed-up portions on the 
thickest sections of the wall, because such 
a disposition would still further increase 
the mass of material at such points, and 
accentuate the variations in wall thick- 
ness. Curing troubles may thus easily 
be caused for the moulder having to pro- 
duce such a component. 

Where bosses have unavoidably to be 
located on the thickest portions of a com- 
ponent, the above difficulty may some- 
times be overcome by hollowing out the 
boss for a very substantial depth, for 
which purpose a much longer core plug 
will be required. The effect of this would 
be to reduce the mass of material upon 
and surrounding the boss. 

It will also be advisable to give some 
attention to boss location and its effects 
upon the flow capacity of the mould 
cavity. -Boss-cavity formations of very 
excessive depth and narrow width or 
diameter may easily entail serious diffi- 
culties due to the flow of the plastic 
material being interrupted by _ these 
restricted formations in the mould. 

Usually, however, such troubles may 
be obviated. by employing a larger size 
boss, or by connecting two or more 
bosses together by means of a small 
channel, which in effect would form a 
raised rib on the component wall. 

Where such design requirements arise, 
it will prove very helpful if the com- 
ponent designer enters into consultation 
with the mould designer or plastics 
moulder before stipulating where bossing 
is required. 

With injection-moulded components 
the most careful attention will be required 
when deciding upon boss locations. 
Bosses should be situated in correct 
relationship to the runners and gates 
employed in the feeding system of such 
moulds, so that the flow of the material 
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into the cavity will not be unduly arrested 
or diverted. 

With such moulds, bosses must also be 
properly related to the ejection provisions, 
and any automatically actuated sliding 
cores which may be installed on the 
mould. 

Preferred Shape for Bosses 

As already mentioned, cylindrical, or 
rather slightly conically shaped bosses, 
will be the least expensive and easiest to 
reproduce in the mould, especially if these 
can be located at right angles or directly 
across the parting-line surface of the tool. 
It will be necessary in most cases to 
provide ejection draft on the sides of 
bosses, and the cavity formation in the 
mould will thus approximate closely to a 
regular cone. 

Other shapes of bosses can, of course, 
be reproduced in quite an accurate and 
satisfactory manner, but their machining 
will usually entail a larger amount of time 
and care and skilled machining than is 
the case with the more regular shapes. 

Not only will this be so, but in the case 
of transversely parted bosses of irregular 
shape, the toolmaker will be confronted 
with a more difficult matching up of the 
respective sides of the boss formations in 
each mould block, otherwise unsightly 
flashing may be caused on the part. 
Therefore, for these reasons, it will be 
advisable to select only the simplest and 
most easily reproducible shapes. 

ize of Bosses 

To some extent the magnitude of boss 
which may be employed will be deter- 
mined by the general character of the 
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component design. For instance, hollow 
bosses in an article will be conditioned by 
the size of the core plug required for 
forming the hole therein. 

Bosses, however, may be formed quite 
shallow and small in diameter. Very often 
it will be advisable to make the wall 
thickness of a boss surrounding a cored 
hole slightly greater than the general wall 
thickness, in order to counteract localized 
contraction stresses which will be con- 
centrated at that point before the finished 
component can be ejected off the core. 
A good general working rule to be 
applied for such circumstances is to make 
the boss wall from 10 per cent. to 15 per 
cent. thicker than the general base wall 
of the part. The same rule would also 
be applicable in those cases where bossing 
is used on a long, slender component in 
order to minimize distortion due to the 
excessive shrinkage occurring over the 
great length of the part. 

On the other hand, it will be essential 
to avoid excessive massing of the material 
around or upon such bosses, because 
these may then be undercured, in the case 
of compression mouldings, or with injec- 
tion-moulded parts, porosity might occur 
at those same points. 

As will be explained in a later section 
in this series to be devoted to ribbing, 
the wall thickness of a bossed-up part 
may often be kept to a minimum by the 
introduction of radiating ribs around the 
base of the boss. This will enable a 
thinner wall section to be employed, 
whilst maintaining due strength and 
rigidity to the boss. 








Building With Honeycomb Plastics 


N the article on “ Building with Honey- 

comb plastics,” by G. May, published in 
the April issue of “ Plastics,” we omitted 
to give details of the tests made at the 
National Physical Laboratory, the results 
of which were mentioned briefly on 
page 91. 

The building panel specimens sub- 
mitted for the determination of thermal 
conductance measured 3 ft. by 3 ft. by 
2 in. Panel No. 1 (unfilled) consisted 
of a 2 in. thick Kraft paper honeycomb 
core, each hexagonal cell being } in. 
across flats. To one side of this core 
was bonded, with a casein glue, a 6 mm. 
sheet of resin-bonded wood pulp and 
asbestos fibre board; to the other side was 


bonded a 3 in. thick sheet of normal 
hardboard. Panel No. 2 (filled) was 
essentially as above, but the honeycomb 
cells were filled- with ‘“ Vermiculite ” 
grade KXV. 

The thermal conductance of a test 
specimen is the quantity of heat flowing 
in unit time per unit area divided by the 
temperature difference between hot and 
cold faces. (B.S.S. 874-1939.) 

The equivalent thermal conductivity is 
the thermal conductivity of a homo- 
geneous material of which a slab, having 
the same dimensions as the specimen 
tested, would conduct the same quantity 
of heat under identical conditions. 











Thermal Conductance (through 6.1 cm.) Equivalent Thermal Conductivity 
Cold Hot Gram cal./sq. B.Th.U./sq. Gram cal./sq. B.Th.U./sq. 
Panel Face. Face. cm./second for ft./hour for cm./second for ft./hour for 
| Temp. °F. | Temp. °F. 1°C. diff. in 1°F. diff. in 1 cm. thickness | 1 inch thickness 
temp. between temp. between and 1°C. diff. in and 1°F. diff. in 
faces faces temp. temp. 
No. 1 79 99 0.000070 0.52 0.00043 1.25 
No. 2 7 108 0.000039 0.29 0.00024 0.70 
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In almost every case, either with 
compression or __ injection - moulded 
articles, small radiused fillets should be 
formed at the base of the boss where the 
element joins on to the wall of the com- 
ponent. This will materially add to the 
strength of the bossed-up portion and also 
help to reduce the liability to crack 
around the root of the boss before the 
component is removed from the mould. 

Such fillets should be smoothly blended - 
out in a gradual transition from the side 
of the boss to the surface of the com- 
ponent wall, thus ensuring that the change 
from thick to thin sections will be as 
gradual as possible. 

Many bosses not required for locating, 
bearing or fastening purposes, but simply 
as strengtheners, may usefully be 
moulded tubular in shape, being cored 
out in a simple manner. Such tubular 
sections, whilst conserving plastic 
material and maintaining the lightness 
of the component, will be reasonably 
strong and rigid in respect of weight. 
Such features in practice are admirable 
for resisting torsional or bending stresses 
to be imposed on the component during 
service. 

Where bosses are to be employed 
purely for improving the appearance of 
the exterior of a component, it will be 
usual to make such features very shallow 
in height, but fairly large in diameter or 
other overall size. The top of such a 
bossed portion may also usefully be 
domed slightly. 


(To be continued.) 


BOOK REVIEWS 
(Continued from page 222) 


The first chapter is devoted to a sta- 
tistical and historical resumé of what 
might now, in view of its age, be called 
the cellulose acetate industry and con- 
cludes with the chemistry of the subject. 
The remaining eight chapters deal entirely 
with technology: manufacture of cellulose 
acetate; ingredients of cellulose acetate, 
plastics (cellulose acetate flake, plas- 
ticizers, colours); manufacture of film 
and sheet (film casting, block process, ex- 
trusion of sheet); manufacture and use of 
moulding powder (moulding-powder 
manufacture, the extrusion process, injec- 
tion moulding); properties of cellulose 
acetate plastics (weathering and ageing 
properties, mechanical properties, flow 
properties, electrical and optical proper- 
ties); fabrication and finishing (cutting, 
shaping, finishing); container manufac- 
ture; applications (laminated, sheet and 
film, moulded and extruded properties). 
The whole is profusely illustrated with ex. 
cellent drawings and photographs oi 


.machines and of applications. A useful 


appendix tabulates properties of cellulose 
acetate plastics, and various tests. 

























PLASTICS 


PATENT REVIEW 


The following abstracts have been made from specifications at the Patent Office, with the permission 
of the Controller of H.M. Stationery Office. Complete specifications can be obtained from the 


Patent Office, 25, South 


Buildings, London, W.C.2, price 2/- each. 





B.P. 637,417. Appl. 4.12.47. Acc. 17.5.50. 

Printing rollers and other articles made 
from synthetic resins. F. Heywood, P. A. 
Charlesworth and J. Craven. 

Application to the surface of p.v.c. print- 
ing rollers of a mixture of an oil and a 
suitable plasticizer (tricresyl phosphate) to 
prevent deterioration of the roller under the 
influence of printing ink. 

B.P. 637,433. Appl. 12.10.44. Conv. (U.S.A.) 
9.9.43. Acc. 17.5.50. 

Treatment of fusible and reactive materials 
in high-frequency electric fields. O. McGrew 
Arnold. 

Roller welding of plastic materials under 
application of H.F. power. 

B.P. 637,464. Appl. 23.7.47. Acc. 17.5.50. 

Co-polymerization of substances contain- 
ing allyl! compounds. W. Simpson. To: 
Metropolitan Vickers Electrical Co., Ltd. 

Polyhydroxybenzenes used as catalysts for 
polymerization of polyester/diallyl com- 
pounds. 

B.P. 637,528. Appl. 4.7.47. Cony. (Holland) 
15.7.41. Acc. 24.5.50. 

Manufacture of aqueous dispersions of 
reaction products of high molecular weight 
from di-halogen hydrocarbons and poly- 
sulphides. To: N. V. de _ Bataafsche 
Petroleum Mij. 

Process for the manufacture of latices, 
e.g., Thiokol latex, by condensation in an 
aqueous medium in the presence of water- 
soluble salts of sulphuric acid esters. 


B.P. 637,540. Appl. 6.8.47. Conv. (U.S.A.) 
27.4.46. Acc. 24.5.50. 

Improvements in artificial eyes. American 
Optical Co. and The Cleveland Clinic 
Foundation. 

Process of manufacture for artificial eyes 
from methyl methacrylate. Several mould- 
ings of suitable shape are jointed by means 
of a dough consisting of monomer and 
solvent; the iris is made from coloured discs 
of cellulose-nitrate bonded to the metha- 
crylate moulding. 


B.P. 637,593. Appl. 25.5.46. Acc. 24.5.50. 

Apparatus for stretching synthetic yarns, 
threads, filaments, foils and films. To: 
LC.I., Ltd. 

Refers to B.P. 585,368 and 585,367. Poly- 
acrylonitrile filaments, etc., are heat-treated 
and stretched in a device consisting of a 
number of rollers with suitable tensioning 
devices. The stress orientation increases the 
tensile strength of the material and prevents 
shrinkage in use. 


B.P. 637,000, Appl. 30.10.47. Cony. (U.S.A.) 
20.6.40. Acc. 24.5.50. 

Synthetic rubber-like compositions. To: 
B. F. Goodrich Co. 

A butadiene acrylonitrile co-polymer is 
compounded with polyvinyl chloride on a 
mill and the resulting compound is claimed 
to be resistant to sunlight, oxygen, gasolene 
and a number of chemicals which attack 
natural rubber. Resilience and _ tensile 
strength of the compound are similar to 
natural rubber. 

B.P. 637,603. Appl. 26.11.47. Acc. 24.5.50. 


Machines for welding thermoplastic 
materials. J. F.Capper. To: Ferranti, Ltd. 








Reciprocating bar H.F. welder for thermo- 
plastic sheet material. The oscillator circuit 
is switched so as to apply power only when 
the electrodes are in contact. Br. Patent 
604,018 (Singer Bonding Machine) is men- 
tioned in the specification. 

B.P. 637,650. Appl. 20.12.46. Cony. (U.S.A.) 
17.1.46. Acc. 24.5.50. 

High-clarity cellulose esters. To: British 
Celanese, Ltd. 

Cellulose esters of organic acids are puri- 
fied by fractional precipitation; the resulting 
compound is claimed to have exceptional 
clarity. 

B.P. 637,655. Appl. 13.3.47. Conv. (Holland) 
24.7.40. Acc. 24.5.50. 

Improvements in or relating to bags or 
like containers. To: Lever Brothers and 
Unilever, Ltd. 

Packaging of margarine and similar fats in 
thin transparent films, e.g., Pliofilm. Details 
of the type of package are given. 

B.P. 637,733. Appl. 8.3.47. Conv. (U.S.A.) 
21.9.46. Acc. 24.5.50. 

Resinous coating compositions. To: Wing- 
foot Corp. 

Coating composition comprising a dispers- 
ing medium and a dispersible resin prepared 
by the co-polymerization of a vinyl-aromatic 
monomer and a conjugated diene monomer, 
the former being present in an amount of at 
least 80 per cent. 

B.P. 637,737. Appl. 9.5.47. 
12.6.46. Acc. 24.5.50. 

Process for preparing a polyvinyl-acetal 
resin. To: Shawinigan Resins Corporation. 
B.P. 637,739. Appl. 21.5.47. Acc. 24.5.50. 

Preparation of organo silicon fluorides. 
C. Shaw, W. E. Langrish-Smith and G. A. 
Page. 

Production of organo silicon fluorides of 
structure R,SiF;.x, where R is an alkyl, 
alkenyl, aryl or aralkyl group directly 
attached to the silicon atom, x = lor2. A 
Grignard reagent is used for the process. 
B.P. 637,770. Appl. 1.6.48. Acc. 24.5.50. 

Moulding spongy and porous articles from 
foamed dispersions of natural or synthetic 
rubber or like material. H. A. Howard. To: 
H. A. Howard, Ltd. 

Vulcanizat.on of foamed rubber or foamed 
plastic articles in metal moulds. Filling of 
moulds is effected in such a manner as to 

prevent air pockets forming in the mould. 
B.P. 637,867. Apol. 21.3.47. Conv. (U.S.A.) 
22.3.46.- Acc. 31.5.50. 

Production of fibres of synthetic linear 
hydroxylated polymers having improved 
water insensibility. To: E. I. Du Pont de 
Nemours and Co. 

Stress orientation of filaments such as 
polyvinyl alcohol at a temperature of 200 
to 250 degrees C., and subsequent chemical 
treatment to improve the physical properties 
of the filaments. 

B.P. 637,868. Appl. 25.3.47. Conv. (U.S.A.) 
1.3.44. Acc. 31.5.50. 

Liquid compositions including a styrene 
monomer and method of preventing poly- 
merization of a styrene monomer. To: Mon- 
santo Chemical Co. 

Phenol monosulphides are used as inhibi- 
tors to prevent polymerization of vinyl com- 
pounds during storage, etc. 


Conv. (U.S.A.) 
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B.P. 637,881. Appl. 7.8.47. Conv. (U.S.A.} 


17.243. Acc. 31.5.50 

Method for joining non-metallic thermo- 
plastic material. G. C. T. Lindh and W. M. 
Phillips. To: Udylite Corp. 

Hot gas welding torch for the joining by 
heat of thermoplastic sheet materials. 

B.P. 637, 926. Appl. 10.1.47. Cony. (U.S.A.) 
5.6.46. Acc. 31.5.50 
Polyamide resins. To: Wingfoot Corp. 

Polyamide condensation polymers con- 
sisting of macromolecular multi-chain struc- 
tures in which the average number of car- 
boxylic acid groups in the nucleus may vary 
from 10 to 500. The number of amino 
acid molecules condensed in a side chain 
mill average 10 to 1,000. 

B.P. 638,032. Appl. 15.7.47. Conv. (U.S.A.). 
28.4.39. Acc. 31.5.50. 

Tobacco pouches and method of making 
the same. To: Shellmar Products Corp. 

Tobacco pouches, fabricated from a paper- 
rubber hydrochloride laminate. Bonding is 
effected by heat and pressure. 

B.P. 638,083. Appl. 17.7.47. Conv. (U.S.A.) 
20.2.41. Acc. 31.5.50. 

Plasticized polymeric vinyl halide compo- 
sitions. To: B. F. Goodrich Co. 

Vinyl halide polymer or copolymer pre- 
pared from a major proportion of a vinyl 
halide and an alkyl ester of orthobenzoyl 
benzoic acid, the alkyl group of the ester 
containing at least three carbonations. 

B.P. 638,085. Appl. 25.7.47. Conv. (U.S.A.) 
1.8.46. Acc. 31.5.50 

Methods of securing together adhesively 
a portion of. vinyl resin material and a 
second portion of material. T. C. Morris 
and E. C. Johnson. To: B.B. Chemicals 
Co, . Ltd: 

Butadiene-acrylonitrile copolymer latex 
is used as an adhesive in conjunction with a 
wetting agent such as a sulphonated alkyl- 
ated aromatic compound. 


B.P. 638,117. Appl. 27.1.48. Conv. 
(Holland) 30.1.47. Acc. 31.5.50. 
Production of vinylidene chloride. To: 


N. V. de Bataafsche Petroleum Mij. 
Trichlorethane is rotated with milk of lime 

in a closed reaction space at a temperature 

between 115 and 125 degrees C. 

B.P. 638,118. Appl. 30.1.48. Acc. 31.5.50. 
Compositions comprising polymeric mate- 

rials. D. H. Coffey, O. B. Edgar, T. J. 

Meynick and J. T. Walls. To: I.C.I., Ltd. 
Relates to compositions comprising 

organic polyisocyanate modified polyesters 

in admixture with polyvinyl chloride. 

B.P. 638,133. Appl. 11.12.45. Acc. 31.5.50. 
Injection Moulding Machine. L. J. Caron. 
Injection moulding machine with mov- 

able die-holding plate to facilitate alignment 

and removal of dies. 

B.P. 638,135. Appl. 13.6.46. Conv. (France) 

4.1.44. Acc. 31.5.50. 

Method and means for the mass produc- 
tion of multiple recesses or depressions in 
thin plates or strips of plastic material. C. 
Nicolle. 

Shaping and embossing machines for thin 
cellulose acetate used to manufacture packs 
for pharmaceutical preparations, etc., con- 
sisting of heating means and a plurality of 
punches which form the sheet into the 
desired shape after heating. 

B.P. 638,270. Appl. 24.10.47. Acc. 7.6.50. 
Attachment of upholstery covers, linings 

and the like to supporting frame members. 

R..N. Newman. To: Humber, Ltd. 
Method of fixing plastic, plastic coated 

textiles or other textile materials to the meta! 

parts which have to be lined, particularly 
applicable to motor car linings. 
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“These gems have life in thee 
Their colours speak’ GEORGE eL10T 
a Mab He SPANISH GIPSY”) 


“WELLITE” CELLULOSE ACETATE 


MOULDING COMPOUND 


is produced in uniform, dustfree, cubical pellets under 
controlled conditions to ensure uniformity from batch to 
batch, and complete reliability as to quality and colour. 
All colours used are tested for fastness and heat resistance, 
and only the finest pigments and dyestuffs are employed. 
Apart from our standard range of colours, our service 
includes the exact matching of any required colour to 
customer’s sample, if we cannot supply a shade from our 
own range. Why not let us see what we can do for you? 


WELWYN PLASTICS LIMITED 


WELLITE WORKS - WOODSIDE ROAD -* WELWYN NORTH 
HERTFORDSHIRE . Telephone: Welwyn 484 
Development Agents 
PROVED & PRODUCING PROPERTIES LIMITED 
5 CHEAPSIDE, LONDON, E.C.2. Telephone: City 6203 
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